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ABSTRACT 
 Using data from an eight-year longitudinal study of 214 children’s social and 
emotional development, I conducted three studies to (1) examine patterns of agreement 
for internalizing (INT) and externalizing (EXT) symptomatology among different 
informants (mothers, fathers, teachers, and adolescents) using a recently developed 
structural equation modeling approach for multi-trait, multi-method data; (2) examine the 
developmental trajectories for INT and EXT and predict individual differences in 
symptom development using temperament and parenting variables; and (3) describe 
patterns of INT and EXT co-occurrence and predict these patterns from temperament and 
parenting. In Study 1, longitudinal invariance was established for mothers’, fathers’ and 
teachers’ reports over a six-year period. Sex, age, and SES did not substantially moderate 
agreement among informants, although both sex and age were differentially related to 
symptomatology depending on the informant. Agreement among teachers and mothers, 
but not among mothers and fathers, differed by domain of symptomatology, and was 
greater for EXT than for INT. In Study 2, latent profile analysis, a person-centered 
analytic approach, did not provide easily interpretable patterns of symptom development, 
a failure that is likely the result of the relatively modest sample size. Latent growth curve 
models, an alternative analytic approach, did provide good fit to the data. Temperament 
and parenting variables were examined as predictors of the latent growth parameters in 
these models. Although there was little prediction of the slope, effortful control was 
negatively related to overall levels of EXT, whereas impulsivity and anger were 
positively related. Mutually responsive orientation, a measure of the parent-child 
relationship, was a more consistent predictor of EXT than was parental warmth. 
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Furthermore, the relation between mutually responsive orientation and EXT was partially 
mediated by inhibitory control. Across informants, there were few consistent predictors 
of INT. In Study 3, latent profile analysis was used to classify individuals into different 
patterns of INT and EXT co-occurrence. In these models, a similar class structure was 
identified for mothers and for teachers. When temperament and parenting were examined 
as predictors of co-occurring symptomatology, few significant interactions were found 
and results largely replicated prior findings from this data set using arbitrary symptom 
groups.  
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Introduction and Literature Review 
 Common forms of psychopathology are frequently divided into two broad 
categories, internalizing (INT) and externalizing (EXT) symptomatology (Achenbach & 
Edelbrock, 1978). INT includes the mood and anxiety disorders and is characterized by 
negative emotionality (Clark, Watson, & Mineka, 1994; Griffith et al., 2009), whereas 
EXT includes disruptive behavior disorders, antisocial personality disorder, and 
substance use disorders, and is characterized by disinhibition (Krueger, Markon, Patrick, 
Benning, & Kramer, 2007). Despite this conceptual distinction between INT and EXT, 
these two types disorders co-occur at levels greatly exceeding chance (Kessler, Tat Chiu, 
Demler, & Walters, 2005). One possible explanation for the co-occurrence of INT and 
EXT is that both symptom groups have correlated or shared risk factors (Caron & Rutter, 
1991). However, method effects might also artifactually contribute to the high degree of 
overlap between INT and EXT.  
 In this paper, I first review evidence for method effects in ratings of child 
psychopathology and describe different statistical approaches for modeling multi-method 
data. Next, I describe person-centered analytic methods and explain how these methods 
can contribute to an understanding of (1) developmental trajectories of symptom 
development and (2) different patterns of INT and EXT symptom co-occurrence (e.g., co-
occurring symptomatology, pure EXT, pure INT, and low symptomatology). Finally, I 
review the evidence for parenting and temperament as predictors of INT and EXT, 
making a distinction between person-centered and variable-centered designs.  
 Following this review, I use data from a longitudinal investigation of children’s 
social and emotional development to address three research questions pertaining to the 
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co-occurrence and development of INT and EXT. In Study 1, I assess the convergent and 
discriminant validity of mothers’, fathers’, teachers’ and youths’ self-report of INT and 
EXT symptomatology across childhood and adolescence using a structural equation 
modeling approach for analyzing multi-method data. In Study 2, I use person-centered 
and variable-centered analytic methods to identify different trajectories of symptom 
development (considering INT and EXT separately). And in Study 3, I use person-
centered analytic methods to identify different patterns of INT and EXT co-occurrence 
and predict symptom co-occurrence from parenting and temperament.  
Method Effects 
 Campbell and Fiske (1959) introduced the concept of the multi-trait, multi-
method (MTMM) correlation matrix as a means of examining convergent and 
discriminant validity. These authors suggested that an important test of construct validity 
is that measures of the same construct using different methods should be more highly 
correlated with each other than measures of different constructs using the same method. 
There is evidence of substantial method effects in the rating of child psychopathology 
(Achenbach, McConaughy, & Howell, 1987): within-informant correlations between INT 
and EXT symptom dimensions are often greater than correlations for INT across 
informants or for EXT across informants. Perhaps the greatest problem in MTMM 
studies is that failing to account for method effects can substantially bias measures of 
association among constructs (Cole, Ciesla, & Steiger, 2007). Despite widespread 
recognition of this issue, there has been little progress resolving it (Fiske & Campbell, 
1992), which might be due to a lack of consensus on how to optimally account for 
method effects (Cole, 1987). However, recent advances in structural equation modeling 
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approaches to the study of MTMM data might provide a more satisfactory way to 
distinguish between trait and method effects in MTMM investigations (Eid, Lischetzke, 
& Nussbeck, 2006).  
 In both research and clinical settings, the use of multiple sources of information is 
encouraged. However, one issue with questionnaire measures of child psychopathology 
that are commonly used in research is that different informants such as parents, teachers, 
and children or adolescents themselves are structurally different, or non-interchangeable, 
methods. When structurally different informants are subjected to factor analysis, the 
result is frequently a factor with low and heterogeneous loadings, which is difficult to 
interpret due to low communalities in the observed indicators. Moreover, in the absence 
of a gold standard of measurement, it is difficult to draw conclusions about validity of an 
indicator based on the magnitude of its factor loading when structurally different methods 
are used. 
 To understand the unique limitations of the common factor model in the case of 
structurally different informants, it is helpful to know about the typical patterns of 
correlations among these different informants. Meta-analytic findings reported by 
Achenbach et al. (1987) indicate that mothers and fathers generally show relatively high 
agreement in ratings of children’s problem behavior. Although these are two structurally 
different informants, parents they share a similar social role and often observe child 
behavior in the same or similar contexts (e.g., at home). This likely increases the degree 
of agreement among mothers and fathers, although it is also technically possible for 
method effects to negatively bias measures of association. Agreement between parents 
and teachers is typically low to moderate and lower than the level of agreement between 
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mothers and fathers. However, child or adolescent self-report generally shows only 
modest agreement with parents and teachers. If scores from these different informants 
were subjected to a common factor model, the more highly correlated items (i.e., 
mothers, fathers, and—to a lesser degree—teachers) would load highly on the latent 
construct, and child or adolescent self-reports would load weakly. Does this indicate that 
adolescents’ self-reports are poor indicators of their problem behaviors? Not necessarily. 
Adolescent self-report might be more accurate for behaviors for which teachers and 
parents are unaware, such as covert delinquent acts committed with peers. In addition, 
children and adolescents have direct access to their thoughts and feelings, whereas other 
informants must infer internal states, such as depression or anxiety, from observed 
behavior. De Los Reyes and Kazdin (2005) speculated that the degree of cross-informant 
agreement for children and parents might increase with age for INT because older 
children might be more accurate, whereas the degree of cross-informant agreement for 
EXT might decrease as children enact a greater proportion of covert (rather than overt) 
EXT behavior and might attempt to conceal the extent of their EXT behavior problems. It 
is therefore of interest to assess the validity of different reports in a number of different 
ways, including understanding how the degree of convergent and discriminant validity 
changes as children age.  
 A second issue in MTMM studies of child psychopathology is that a number of 
variables have been found to affect agreement between informants. For example, results 
from one meta-analysis examining the correspondence between mothers’ and fathers’ 
reports of INT and EXT indicated that age and socioeconomic status (SES) moderated 
the degree to which mothers’ and fathers’ reports were correlated (Duhig, Renk, Epstein, 
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& Phares, 2006). For both INT and EXT, SES was positively related to agreement 
between mothers and fathers and there was a positive relation between age and 
agreement, with mothers’ and fathers’ reports more strongly related for adolescents than 
for children. These effects of age, however, are inconsistent with the results of an earlier 
meta-analysis indicating that agreement across different informants is greater in 
childhood than in adolescence (Achenbach et al., 1987). The use of a longitudinal design 
might help resolve this discrepancy by modeling changes in agreement across informants 
in the same participants, rather than merely testing whether age is related to agreement in 
cross-sectional studies.  
 A third issue in MTMM studies of child psychopathology is that predictive 
validity can differ systematically as a function of the informant. In one study, low family 
income and being male were positively associated with teachers’ reports of EXT, 
whereas family dysfunction and parental depression were positively related to parents’ 
reports of EXT (Offord et al., 1996). Baillargeon et al. (2001) also reported that the sex of 
the child was associated with teachers’, but not mothers’, reports of physical aggression. 
It is important to understand the magnitude of these effects, whether they differ for 
different domains of psychopathology (i.e., INT vs. EXT), and to understand whether 
these effects change over the course of childhood and adolescence. Prior research has 
addressed the issues of context and rater effects on agreement among different informants 
of psychopathology (Achenbach, Krukowski, Dumenci, & Ivanova, 2005; Achenbach et 
al., 1987). However, to my knowledge, the longitudinal study of changes in agreement 
among different informants over time has not yet been the subject of study. A second 
important question is whether method effects vary as a function of the domain of problem 
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behavior (i.e., INT vs. EXT); method effects are not necessarily consistent across 
different constructs.  
 Three major statistical approaches within a structural equation modeling 
framework have been developed to study method effects in multi-trait, multi-method 
designs. These include the correlated uniqueness, correlated trait-correlated method, and 
correlated trait-correlated method minus one [CT-C(M−1)] models (Eid et al., 2006). The 
first two approaches have substantial weaknesses: the correlated uniqueness approach, 
because it allows error variances for each informant to be correlated across different 
traits, does not allow for systematic modeling of method effects and might also become 
problematic as model complexity increases, whereas the correlated-trait, correlated-
method model frequently suffers from estimation and identification problems (Lance, 
Noble, & Scullen, 2002). Consequently, the CT-C(M−1) approach is recommended to 
model MTMM data that include structurally different informants (Eid et al., 2008).  
 In the CT-C(M−1) approach, one informant is chosen as a reference method to 
which other informants are compared (Geiser, 2009). This makes interpretation relatively 
straightforward, because the trait factor corresponds to the reference method (i.e., it is not 
influenced by the inclusion or removal of other methods) (Geiser, Eid, & Nussbeck, 
2008). Each of the method factors corresponds to the unique variance in a non-reference 
method that is not shared with the reference method. By subdividing measures for each 
trait into parcels (e.g., Little, Cunningham, Shahar, & Widaman, 2002) so that each trait-
method unit has more than one indicator, it is also possible to distinguish between 
method effects and measurement error, and to determine whether the magnitude of 
method effects differs across different traits or is influenced by other variables such as 
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SES or sex of the child. Unlike the correlated uniqueness model, the method effects are 
explicitly modeled, making it possible to examine whether these effects are invariant over 
time. This makes it possible to test whether reports from different informants converge or 
diverge over time using a longitudinal design, a question that has not been examined in 
previous research (although see Achenbach et al., 1987).  
 The CT-C(M−1) model has several advantages over alternative statistical models. 
First, it does not show the empirical non-identification and frequent convergence 
problems that affect the correlated-trait, correlated-method model. Second, this model is 
more parsimonious than the correlated-trait, correlated uniqueness model, especially as 
the number of methods, traits, or measurement occasions increases. Finally, the 
interpretation of the latent variables is straightforward in this model because of the use of 
a reference method. The reference factor reflects the scores from one method, whereas 
other method factors reflect the unique variance in scores that are not shared with the 
reference method. Although this approach is most useful when there is a “gold standard” 
of measurement that can be used as a reference method, it is also useful for answering 
questions about whether and to what degree agreement among different methods changes 
over time, and whether agreement among methods depends on covariates. 
 Nonetheless, the ideal approach does vary with the goal of the investigation. The 
CT-(CM−1) approach is not well suited for modeling “method free” trait variance that 
aggregates information across different methods, which is one of the major arguments for 
using structural equation modeling with latent variables. A strength of the CT-(CM−1) 
approach is that it can be used to quantify the method effects and to test whether they 
vary over time or across traits; however, it does not provide a good way to combine 
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informants because the reference factor is not separated from the reference method, and 
the method factors are equivalent to the residual in each non-reference factor after 
partialing out the variance shared with the reference method. In sum, although the 
CT-(CM−1) might help us understand convergent and divergent validity across different 
informants of child psychopathology, it does not solve the problem of attempting to 
obtain more reliable and valid measures of the constructs of interest. 
Person-centered Analytic Methods 
 Person-centered analytic methods such as latent class analysis are rapidly gaining 
popularity in psychology. To understand what person-centered analytic methods are and 
what we hope to accomplish by using them, it might be helpful to compare these methods 
to the more commonly used procedure of factor analysis. Factor analysis is a variable-
centered data reduction technique that attempts to account for the pattern of correlations 
among a set of observed variables using a smaller set of parameters. There are two types 
of factor analysis: exploratory and confirmatory. In exploratory factor analysis, the 
analyst chooses the number of latent variables and all observed variables are allowed to 
have loadings on each of the latent variables. In contrast, confirmatory factor analysis 
imposes constraints on these relations. Theory and prior empirical findings are typically 
used to guide these constraints. In confirmatory factor analysis, model fit can be 
evaluated by comparing the pattern of observed covariances with the model-implied 
covariances; a large deviation between these two matrices indicates poor fit (i.e., that the 
model does not accurately represent the data). Finally, in factor analysis the population is 
assumed to be homogenous; the pattern of correlations is believed to be equivalent across 
all individuals.  
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 Person-centered analytic methods such as latent class analysis are also data 
reduction procedures that can be used in either an exploratory or confirmatory mode. 
They differ from factor analysis in that the population is assumed to be heterogeneous, 
consisting of multiple, categorically distinct subpopulations. These methods assign each 
individual to a latent class with the expectation that class membership completely 
accounts for the pattern of covariances among the observed variables (i.e., within each 
class, all variables are unrelated).  
 Latent class analysis generates two types of parameters. Each individual is 
assigned a class probability for each class, which represents the probability of belonging 
to that class. This indexes the accuracy of classification, and one indication that the 
model provides a good fit to the data is that each individual has a high probability of 
belonging to a single class and a low probability of belonging to all other classes. The 
second type of parameter, conditional response probabilities, represents the expected 
value of an observed variable for an individual, given membership in a particular class. 
Differences in these values across classes contribute to an understanding of how classes 
differ. Conditional response probabilities range from zero to one for dichotomous 
variables and are similar to standardized factor loadings; however, it is the difference 
between classes, not the absolute strength of these values, that is important for latent class 
analysis1. Although latent class analysis uses categorical observed variables, related 
techniques such as latent profile analysis can be applied to continuous observed variables 
(e.g., Marsh, Lüdtke, Trautwein, & Morin, 2009; Pastor, Barron, Miller, & Davis, 2007).  
                                                 
1 Note, however, that absolute and relative values for conditional response probabilities are not entirely 
independent. High and low values allow for, but do not guarantee, differences across classes; see Collins 
and Lanza (2010) for details.  
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Developmental Trajectories of Externalizing and Internalizing Behavior 
 In a number of studies, person-centered analytic methods have been applied to 
longitudinal data. The most common such analytic approach is latent class growth 
analysis (Nagin, 1999), which has been used in many studies to characterize the 
trajectory of EXT in childhood and adolescence. The results across these studies have 
been remarkably consistent with respect to the number and characteristics of these classes 
despite variations in the range of ages studied and the type of EXT examined (e.g., 
physical aggression, delinquency, or a combination of aggressive and rule-breaking 
behavior). These studies generally produce three to four classes of externalizing behavior, 
with one class consistently characterized by a high stable or high increasing trajectory, 
and one class consistently characterized by a low stable or low decreasing trajectory 
(Broidy et al., 2003; Côté, Tremblay, Nagin, Zoccolillo, & Vitaro, 2002; Côté, 
Vaillancourt, Barker, Nagin, & Tremblay, 2007; Côté, Vaillancourt, LeBlanc, Nagin, & 
Tremblay, 2006; Di Giunta et al., 2010; Nagin & Tremblay, 1999; Shaw, Gilliom, 
Ingoldsby, & Nagin, 2003; Shaw, Lacourse, & Nagin, 2005; Zhou et al., 2007). In these 
studies, the remaining class or classes are less consistent, and have sometimes included 
low increasing, moderate increasing, or moderate decreasing trajectories, depending on 
the study. 
 These trajectory studies have been particularly important for testing theoretical 
predictions about different pathways to antisocial behavior. For example, Moffitt (1993) 
made a theoretical distinction between early starting, chronic antisocial behavior and 
antisocial behavior that is limited to adolescence. Results from studies of adolescents 
using person-centered analytic methods have supported the distinction between early 
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onset and adolescent onset EXT problems (Bongers, Koot, van der Ende, & Verhulst, 
2004; Reinecke, 2006). In trajectory studies, a high, stable or increasing class 
corresponds to the theoretical pattern of life-course persistent antisocial behavior, 
whereas moderate or low trajectories that increase in adolescence are consistent with the 
adolescent onset pattern of antisocial behavior.  
 These studies have also been important for investigating sex differences in EXT. 
Males exhibit elevated levels of EXT relative to females, and many studies do not include 
female participants due to low prevalence of clinical levels of EXT in childhood. Results 
from studies that have explicitly compared trajectories for males and females indicate that 
the interpretation of the latent classes is invariant across sex and that many predictors of 
class membership have similar effects for girls and boys (Fergusson & Horwood, 2002; 
Martino, Ellickson, Klein, McCaffrey, & Edelen, 2008).  
 Person-centered studies of the development of INT have been much less common, 
and there has been considerable inconsistency in results across studies, with the number 
of latent classes identified for INT ranging from three to six (Côté et al., 2009; Feng, 
Shaw, & Silk, 2008; Letcher, Smart, Sanson, & Toumbourou, 2009; Sterba, Prinstein, & 
Cox, 2007). Furthermore, results from some of these studies suggest that using person-
centered analytic methods to study the development of INT symptoms is not necessary 
because the results might be better characterized within a linear growth modeling 
framework. However, none of these studies has included a range of ages that span both 
childhood and adolescence and all four have relied entirely on parent reports of 
symptomatology. There is a clear increase in the prevalence of depression in adolescence, 
especially for girls (Hyde, Mezulis, & Abramson, 2008). Consequently, latent classes 
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might be necessary to distinguish between childhood onset symptoms, adolescent onset 
symptoms, and low symptom trajectories. Unlike for EXT, it is not clear whether 
trajectories for INT demonstrate invariance across sex.  
 In addition to these gaps in the literature, investigators have rarely compared 
agreement in classification across informants (for an exception, see Baillargeon et al., 
2001), and none has attempted to constrain parameters to be equal across different 
informants. Even if the same number of classes is found across different informants, if 
the conditional response probabilities across informants are not constrained to be equal, 
the interpretation of these classes might differ, making it difficult to determine the degree 
to which different informants agree. Given the considerable contributions of person-
centered analytic methods to developmental research, it is of interest to determine the 
degree of agreement across informants with respect to both the interpretation of classes 
and the reliability of classification across informants (i.e., the extent to which an 
individual in a given class for one informant is also assigned to that class by a different 
informant). Substantial disagreement across informants in patterns of symptom 
development might provide important information about which informant to use for 
different purposes and might also provide theoretically informative information. Because 
INT has been understudied in person-centered analyses, the use of person-centered 
analyses to examine the development of symptomatology is primarily expected to yield 
informative descriptive information for INT; much more is known about the development 
of EXT. In addition, the studies in this document   provide information about the 
generalizability of classes across informants, which has also been understudied. 
Person-centered Analytic Methods and Symptom Co-occurrence 
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 Person-centered analyses might also be able to contribute substantially to the 
study of co-occurrence of INT and EXT. There has been a great deal of debate over the 
correct usage of the term “comorbidity,” possibly because this term has two meanings 
(Lilienfeld, Waldman, & Israel, 1994): comorbidity might refer to the co-occurrence of 
two different disorders within a single individual (e.g., diabetes and hypertension), 
regardless of the reason for co-occurrence, or might refer to the covariance among 
different disorders in the population (i.e., a quantitative estimate of the degree to which 
disorders co-occur in the population at rates that differ from chance). Because population 
surveys indicate that INT and EXT disorders do indeed co-occur at vastly higher than 
chance rates (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Kessler et al., 2005), 
understanding the reasons for co-occurrence might potentially inform the diagnostic 
system (Caron & Rutter, 1991). For example, disorders that co-occur more often than 
expected by chance might have shared or correlated risk factors, or might have a common 
genetic basis. Although the high level of co-occurrence among INT and EXT has been 
recognized as an important problem for psychiatric diagnosis (Angold, Costello, & 
Erkanli, 1999), it has largely been ignored in developmental research investigating 
predictors of INT and EXT.  
Predicting Co-occurrence 
 Two important conceptual models have been devised to address prediction of 
different patterns of INT and EXT. Weiss, Süsser, and Catron (1998) described three 
types of predictors. In their model, common features distinguish psychopathology from 
normality (i.e., simultaneously predict INT and EXT), broadband specific features 
differentially predict INT or EXT, and narrowband specific predictors are differentially 
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related to disorders within the broad INT and EXT factors. In a different model, Essex et 
al. (2006; Essex, Klein, Cho, & Kraemer, 2003) have distinguished between severity and 
directionality. Severity is defined as the sum or the mean of INT and EXT symptoms 
(i.e., overall symptom levels), whereas directionality is defined as the difference between 
INT and EXT (i.e., the extent to which INT or EXT predominates). 
 These approaches have proven difficult to implement. For predicting symptom 
co-occurrence, person-centered analyses have an advantage in being able to distinguish 
co-occurring symptomatology from pure INT, pure EXT, and low symptom groups. 
Because variable-centered methods cannot easily make this distinction, most studies 
model INT and EXT (or alternatively, severity and directionality) as separate outcomes. 
By using person-centered analytic methods, it is possible to test whether the risk factors 
for co-occurring symptomatology differ from those for pure INT or pure EXT, rather than 
simply assuming that co-occurring symptomatology is predicted by a combination of risk 
factors for INT and the risk factors for EXT.  
 One approach pioneered by Eisenberg et al. (2001) has been to utilize a cut-off 
score on the Child Behavior Checklist (CBCL; Achenbach, 1991a) to group individuals 
into different categories of symptomatology (pure EXT, pure INT, co-occurring 
INT/EXT, low symptom). Adopting this person-centered analytic approach makes it 
possible to determine whether risk factors differentiate among groups using multinomial 
logistic regression. Unfortunately, this use of artificial dichotomies has several 
disadvantages which include a considerable loss of power and potentially spurious results 
(MacCallum, Zhang, Preacher, & Rucker, 2002). Furthermore, this approach does not 
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provide a means for evaluating model fit. Consequently, a treatment of this issue using 
modern statistical methods is justified.  
Temperament 
 Some candidates for predicting INT and EXT include temperament and parenting. 
These two broad constructs have been found to independently predict INT and EXT, and 
to interact in the prediction of symptomatology. It is not clear, however, whether 
temperament × temperament and parenting × temperament interactions would also have 
differential associations with co-occurring symptom patterns relative to INT alone or 
EXT alone.  
 Temperament consists of stable individual differences in emotional reactivity and 
self-regulation (Rothbart & Bates, 2006). According to the spectrum model, temperament 
is directly related the development of psychopathology, with more extreme temperament 
associated with elevated symptomatology (Tackett, 2006). Providing support for this 
perspective, researchers have documented modest but consistent relations between 
temperament and psychopathology (Rothbart & Bates, 2006), even when accounting for 
overlapping content between the two domains (e.g., Lemery, Essex, & Smider, 2002; 
Lengua, West, & Sandler, 1998). 
 In previous work on the structure of temperament (Rothbart, Ahadi, Hershey, & 
Fisher, 2001), three major, largely independent factors have been identified: (1) surgency, 
which consists of approach behavior, impulsivity, and positive emotionality; (2) negative 
emotionality, which includes shyness2, fearfulness, and anger3; and (3) effortful control, 
                                                 
2 In factor analyses, shyness has been found to have substantial loadings on both surgency and negative 
emotionality (Rothbart, Ahadi, Hershey, & Fisher, 2001), but is considered under negative emotionality in 
this review.  
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the self-regulatory aspect of temperament involved in volitional control of attention and 
behavior. Each of these broad factors has been examined as a predictor of INT and EXT, 
and investigators have also attempted to predict symptomatology from more 
differentiated facets of these superordinate dimensions, especially negative emotionality.  
 Person-centered analysis methods. Using CBCL cutoff scores to group 
American children into different symptom groups, as described above, Eisenberg et al. 
(2001) reported that effortful control was negatively related to EXT irrespective of co-
occurring INT, whereas impulsivity, an aspect of surgency, was positively related to pure 
EXT and co-occurring INT/EXT, but negatively related to pure INT. This distinctive 
result for impulsivity shows the value of using person-centered analytic methods to 
distinguish among different symptom patterns, as these group differences would have 
been confounded using variable-centered analytic methods. This analytic approach has 
also been used to examine longitudinal change (i.e., the transition from one symptom 
group to another). When longitudinal data from the American sample were examined 
(Eisenberg, Sadovsky, et al., 2005; Eisenberg et al., 2009), results for impulsivity were 
highly similar to earlier cross-sectional findings: impulsivity was negatively related to 
pure INT, and positively related to pure EXT and co-occurring INT/EXT. Using a similar 
methodology in a Chinese sample, results were similar, but not identical: parents’ and 
teachers’ ratings of impulsivity were elevated in the EXT and co-occurring INT/EXT 
groups, and impulsivity was higher in the low symptom group relative to the INT group 
for parents’ (but not teachers’) reports (Eisenberg et al., 2007). The consistency in this 
                                                                                                                                                 
3 However, there is evidence that a negative relation between anger and effortful control is already present 
in early childhood and might be due to shared genetic influences (Gagne & Goldsmith, 2011). This 
suggests that these constructs are not completely independent.  
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pattern across multiple samples and two different cultures suggests that this finding is 
robust.  
 In these studies  (Eisenberg et al., 2001; Eisenberg, Sadovsky, et al., 2005; 
Eisenberg et al., 2007, 2009), aspects of negative emotionality, including anger and fear, 
have also been examined as predictors of symptomatology. In general, anger has been 
found to be highest for children with pure EXT and co-occurring INT/EXT and anger has 
sometimes been found to be higher for children with pure INT relative to low symptom 
children, although this finding is not as consistent across different informants. Fear, in 
contrast, has been found to be low in the pure EXT group, and high for children with 
INT, irrespective of co-occurring EXT.  
 The use of CBCL cutoffs to define symptom groups has also been used in the 
TRAILS study, a population cohort of Dutch preadolescents who were followed into 
adolescence (Oldehinkel, Hartman, De Winter, Veenstra, & Ormel, 2004). In this study, a 
T score of 60 or above on parents’ reports on the CBCL was used to dichotomize INT 
and EXT into high and low symptom categories, and on the basis of these scores the 11-
year-old participants were assigned to four different groups: co-occurring 
symptomatology, pure INT, pure EXT, and low symptomatology. Parents’ reports of 
children’s temperament were examined as predictors of class membership. Similar to 
findings reported by Eisenberg et al. (2001), the high EXT and co-occurring groups were 
characterized by high anger and low effortful control, whereas the high INT and co-
occurring groups were characterized high fear. In this study, two dimensions of 
temperament—high intensity pleasure and shyness—predicted directionality (i.e., 
distinguished the high EXT group from the high INT group), but did not distinguish the 
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co-occurring problem group from either the pure INT or pure EXT groups. For the 
dimensions of temperament that were also examined by Eisenberg, results were similar 
across studies: effortful control and anger were associated with EXT irrespective of 
whether EXT was accompanied by co-occurring INT symptoms, whereas fear was 
associated with INT irrespective of co-occurring EXT. These patterns of results might 
suggest that co-occurring symptomatology is predicted by a combination of the risk 
factors for INT and EXT. However, this might also mean that ignoring co-occurrence 
provides misleading estimates of the relations between temperament and 
symptomatology. Relative to children with low symptom levels, children with INT that 
co-occurs with EXT are characterized by low effortful control, high anger, and high 
impulsivity. With the exception of impulsivity, differences between children with low 
symptoms (i.e., children with low INT and low EXT) and children with pure INT on 
these aspects of temperament are either not found, or are not as strong. The results across 
these studies suggest that effortful control, impulsivity, and anger consistently show 
differential relations to different patterns of symptomatology, and that and shyness might 
also do so, although these findings need to be replicated. 
 Variable-centered analysis methods. The majority of studies examining the 
direct linkage between temperament and INT/EXT have used variable-centered methods. 
Although these studies cannot provide information about whether the risk factors for pure 
and co-occurring symptom patterns are the same, they might nonetheless identify 
potential predictors of symptom co-occurrence. When a construct is found to predict both 
INT and EXT in separate models or in different studies, it might increase the risk for co-
occurring INT/EXT. However, this is not necessarily true, as it might predict INT for 
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some individuals, and EXT for other individuals, despite having a positive association 
with both outcomes across all individuals. As noted above, for studies in which 
impulsivity was examined as a predictor of different patterns of symptomatology, 
impulsivity was differentially related to pure INT and co-occurring INT/EXT. In contrast, 
relations for impulsivity have been found to be inconsistent when INT and EXT are 
modeled separately using variable-centered methods. For example, parents’ reports of 
their 4- and 5-year-old children’s impulsivity and high intensity pleasure (both aspects of 
surgency) were unrelated to concurrently measured INT (De Pauw, Mervielde, & Van 
Leeuwen, 2009). In another study, behavioral disinhibition based on observations of 
approach behavior in two-year-olds was positively related to parent-reported INT at age 
4.5 (Stifter, Putnam, & Jahromi, 2008). And in a third study, composite measure of 
observed approach behavior across age 3 and 5 was found to be negatively related to INT 
for boys, but unrelated to INT for girls (Caspi, Henry, McGee, Moffitt, & Silva, 1995). 
The consistency across studies using a person-centered analytic approach, when 
contrasted with the inconsistency across studies using variable-centered analytic methods, 
suggests that when researchers do not make the distinction between pure and co-
occurring symptom groups the true association between symptomatology and at least 
some aspects of temperament might be masked.  
 Negative emotionality, broadly conceptualized, has been found to predict both 
INT and EXT symptoms. In addition to the person-centered results reviewed above (e. g., 
Eisenberg et al., 2001; Oldehinkel et al., 2004), variable-centered studies also provide 
evidence that specific facets of negative emotionality are differentially related to INT and 
EXT. Specifically, researchers have found that anger and irritability are more strongly 
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related to EXT, whereas fearfulness and shyness are more strongly related to INT. 
Lemery et al. (2002) reported that mothers’ reports of anger and fear at age 3.5 and 4.5 
were differentially related to mothers’ and fathers reports of INT and EXT at age 5.5: for 
both informants, anger was more strongly related to EXT, whereas fear was more 
strongly related to INT. Perhaps due to shared method effects, fear and anger were related 
to both INT and EXT for mothers, whereas fear was related to fathers’ reports of INT but 
not EXT, and anger was related to fathers’ reports of EXT but not of INT. Similarly, 
results from the TRAILS study indicate that anger is more strongly associated with EXT, 
and fear is more strongly associated with INT (Oldehinkel, Hartman, Ferdinand, 
Verhulst, & Ormel, 2007). 
 In summary, distinguishing between person-centered and variable-centered 
analytic approaches has indicated that impulsivity is differentially associated with pure 
INT and co-occurring INT/EXT, whereas results for other aspects of temperament have 
not necessarily suggested differential relations for these different groups. As previously 
noted, however, the direct relations between temperament and symptomatology tend to 
be modest, which has led researchers to examine temperament × temperament and 
temperament × environmental interactions (Rothbart & Bates, 2006).  
Temperament × Temperament Interactions 
 There is considerable evidence that effortful control moderates the relation 
between negative emotionality and EXT, and a more limited set of evidence suggesting 
that effortful control—specifically, control of attention (White, McDermott, Degnan, 
Henderson, & Fox, 2011)—moderates the relation between negative emotionality and 
INT. Effortful control is believed to play an important role in emotion-related self-
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regulation (Eisenberg & Spinrad, 2004). Consistent with this view, measures of negative 
emotionality have been found to more strongly predict EXT for children low in effortful 
control (Eisenberg et al., 1996, 2000). There is also evidence for specificity with respect 
to specific types of negative emotionality. Effortful control has been found to interact 
with anger to predict EXT (Eisenberg et al., 2004; Oldehinkel et al., 2007), and with fear 
to predict INT (Oldehinkel et al., 2007). Consistent with the results for more general 
measures of negative emotionality, relations between anger and EXT and between fear 
and INT have been found to be strongest at low levels of effortful control.  
 Few investigators have disaggregated measures of inhibitory control and 
attentional control in studies examining interactions between effortful control and aspects 
of emotional reactivity. Nonetheless, there is limited evidence that inhibitory control and 
attentional control differ in their moderating effects on INT and EXT. For example, 
White et al. (2011) reported that attentional control, but not inhibitory control, moderated 
the relation between behavioral inhibition and anxiety. In addition, the relation between 
negative emotionality and anxiety appears to be reduced for children high in attentional 
control (Lonigan, Vasey, Phillips, & Hazen, 2004), but it is not clear whether this relation 
would hold for inhibitory control. The question of whether inhibitory control and 
attentional control have differential effects in temperament × temperament interactions 
has been understudied.  
Parenting 
 Parenting is an aspect of children’s environment that has frequently been 
examined as a predictor of INT and EXT. Although many aspects of parenting style have 
been studied, there is evidence that the affective aspects of parenting can be reduced to 
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two primary dimensions, warmth and control (Maccoby & Martin, 1983; Schaefer, 1959). 
These have been among the most frequently studied aspects of parenting behavior, 
although specific parenting practices, especially methods of discipline, have also been the 
subject of much research (Darling & Steinberg, 1993; Grusec & Goodnow, 1994; 
Hoffman, 1994). One limitation of the literature on parenting as a predictor of 
symptomatology is that the operationalization of parenting measures frequently differs 
across studies, making it difficult to draw broad conclusions (Kiff, Lengua, & Zalewski, 
2011). Furthermore, different measures of parenting are frequently intercorrelated, 
making it difficult to determine which aspects of parenting are most influential for 
children’s symptomatology. Meta-analytic findings indicate that although many aspects 
of parenting predict EXT, there is little evidence for differential prediction by a specific 
aspect of parenting style or behavior (Rothbaum & Weisz, 1994). Although parenting is 
also a robust predictor of INT, parental control—defined as “a cluster of parent behaviors 
including excessive regulation of children's activities and routines, encouragement of 
children's dependence on parents, and instructions to children on how to think or feel" 
(McLeod, Weisz, & Wood, 2007, pp. 987–988)—appears to differentially predict 
anxiety, whereas warmth appears to differentially predict depression (McLeod, Weisz, et 
al., 2007; McLeod, Wood, & Weisz, 2007). 
 Although parenting has traditionally been conceptualized as a socializing 
influence going from the parent to the child, there is now general recognition among 
developmental researchers that this might be better characterized as a bidirectional 
process in which children also influence their parents (Bates, Schermerhorn, & Petersen, 
2012; Kiff, Lengua, & Zalewski, 2011). For example, children’s characteristics might 
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elicit different types of parenting from their caregivers (Scarr, 1997), and there is 
evidence that parents and children can become involved in mutually influential behavior 
patterns (Patterson, 1982). As a consequence of these ideas, researchers have developed 
measures to assess the quality of the parent-child relationship that reflect the joint 
contributions of parent and child (Kochanska, Forman, Aksan, & Dunbar, 2005; Lindsey, 
Cremeens, Colwell, & Caldera, 2009). At present, however, it is not clear whether 
measures of relationship quality would predict children’s symptomatology over and 
above measures of parenting and temperament alone.  
Parenting × Temperament Interactions 
 Effortful control. There is some evidence that effortful control moderates the 
relation between more negative aspects of parenting and EXT. Several investigators have 
reported stronger relations between parenting and EXT for children low in effortful 
control or related constructs. Morris et al. (2002) reported an interaction between 
maternal hostility and child effortful control, such that parenting was more strongly 
related to EXT for children low in effortful control. In a Chinese sample, indulgent 
parenting was more strongly associated with proactive (but not reactive) aggression 
children low in effortful control (Xu, Farver, & Zhang, 2009). Van Leeuwen, Mervielde, 
Braet, & Bosmans (2004) reported an interaction between children’s conscientiousness 
and parental negative control, such that parental control was more strongly related to 
EXT for children low in conscientiousness (which is conceptually similar to effortful 
control; Shiner & Caspi, 2003). In addition, effortful control has been reported to 
moderate the relations between inconsistent discipline and EXT in one study (Lengua, 
2008). In contrast to these findings, researchers have also failed to find interactions 
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between parenting and effortful control as a predictor of EXT in a cross-cultural sample 
of four-year-olds (Olson et al., 2011) and in the TRAILS study (Veenstra, Lindenberg, 
Oldehinkel, De Winter, & Ormel, 2006).  
 There is very limited evidence that effortful control moderates the relation 
between parenting and INT. Using growth curve modeling, Kiff, Lengua, and Bush 
(2011) reported that effortful control moderated the relation between parental negativity 
(but not warmth) and growth in anxiety (but not depression) in a three-year longitudinal 
study of children who were age 8-12 at the initial assessment. However, these findings 
are difficult to interpret because the prediction of the slope was partially offset by the 
main effect of effortful control on initial levels of anxiety symptoms; it does not appear 
that at any time point there was a significant interaction between parental negativity and 
child effortful control as a predictor of the intercept for anxiety. In contrast to this 
positive finding, other investigators who have tested interactions between self-regulation 
and parenting as a predictor of INT have failed to find significant interactions (Morris et 
al., 2002; Van Leeuwen et al., 2004).  
 Surgency. Investigators have not reported parenting × temperament interactions 
involving surgency as a predictor of INT. There is, however, evidence that surgency 
interacts with parenting to predict EXT. Lengua, Wolchik, Sandler, and West (2000) 
reported that for 9- to 12-year-old children of divorced parents, inconsistent discipline 
was more strongly related to EXT for children high in impulsivity. For nine-year-old 
Chinese children, high sensation seeking was associated with a greater relation between 
harsh parenting and proactive aggression (Xu et al., 2009).  
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It appears that the relation between parenting and EXT might be stronger for children 
high in surgency.  
 Anger. Researchers have reported interactions between anger and parenting in the 
prediction of INT and of EXT. In the TRAILS study, the relation between parenting 
reported by 10- to 12-year-olds and EXT was moderated by mothers’ reports of child 
anger (Veenstra et al., 2006). Each of the three parenting scales (overprotection, 
rejection, and warmth) was more strongly related to EXT for children high in anger. 
Morris et al. (2002) also reported an interaction between anger and maternal hostility as a 
predictor of EXT, with parenting more strongly related to EXT for children high in anger. 
In another study, inconsistent discipline was more strongly related to INT for children 
high in anger, and physical discipline was more strongly related to EXT for boys high in 
anger (Lengua, 2008). Although evidence is somewhat limited for INT, anger might 
index children’s susceptibility to parenting on INT and EXT.  
 Fear. Although fear has been found to moderate the effects of parenting on INT 
and on EXT, the pattern of this interaction has been inconsistent across studies. In one 
study predicting the development of mothers’ reports of EXT from age 4-13, mothers’ 
reports of infant fearfulness interacted with home observations of maternal 
responsiveness, such that the negative relation between maternal responsiveness and EXT 
was greater for children low in fear (Lahey et al., 2008). In contrast, both Leve, Kim, and 
Pears (2005) and Colder, Lochman, and Wells (1997) reported that harsh discipline was 
more strongly related to EXT for children high in fear. Kiff et al. (2011) examined the 
interaction between fearfulness and observed parenting as a predictor of depressive 
symptoms in a study of third- to fifth-graders who were assessed a second time two years 
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later. In this study, parental negativity was more strongly related to increases in 
depressive symptoms for children low in fear. However, a report based on the TRAILS 
study indicated that for girls (but not boys) high in fear, parental rejection was more 
strongly related to depressive symptoms (Oldehinkel, Veenstra, Ormel, de Winter, & 
Verhulst, 2006).  
 Gilliom and Shaw (2004) attempted to predict the mothers’ reports of their sons’ 
INT and EXT from age 2-6 using observational measures of negative emotionality, 
fearfulness, and maternal control at age 1.5, and obtained a complex pattern of results. In 
this study, the effect of fear depended on both negative emotionality and parenting: the 
combination of high fear, high control, and high negative emotionality predicted 
increases in INT, whereas the combination of low fear, high control, and high negative 
emotionality predicted increases in EXT. These results suggest that the relations between 
fear and symptomatology are complex, and might depend both on other aspects of 
temperament as well as parenting.  
 Summary. There is evidence that some aspects of temperament might index 
susceptibility to parenting (Belsky, 1997). Specifically, the literature suggests that high 
anger is associated with a stronger relation between parenting and both INT and EXT, 
whereas surgency might only be associated with a stronger relation between parenting 
and EXT only. Although fear has been found to moderate the relation between parenting 
and both INT and EXT, there have been inconsistencies across studies and it is unclear 
whether high or low fear is associated with a greater susceptibility to parenting. A 
limitation of the current literature is that no studies have examined temperament × 
temperament interactions or temperament × parenting interactions as predictors of using 
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person-centered analytic methods; consequently, some of these relations might be 
confounded by failing to distinguish between pure vs. co-occurring symptom patterns.  
The Present Investigation 
 Data for the three studies reported here come from a longitudinal investigation of 
children’s social and emotional development.  
 Study 1. The goal of the first study was to examine stability and change in 
convergent and discriminant validity of mothers’, fathers’, teachers’, and adolescents’ 
reports of INT and EXT over time using the CT-(CM – 1) approach, a modern structural 
equation approach useful for modeling multiple structurally different methods (Eid et al., 
2008; Geiser, Eid, Nussbeck, Courvoisier, & Cole, 2010). Specifically, I wanted to 
determine (1) whether the degree of agreement across informants changes over time; (2) 
whether or not method effects are stronger for INT or EXT; and (3) whether demographic 
characteristics such as SES or sex of the child are related to the degree of agreement 
across informants.  
 Study 2. A number of studies have used person-centered analytic methods to 
study different developmental trajectories for EXT (e.g., Nagin & Odgers, 2010). 
However, this approach has infrequently been used to study the development of INT. I 
use latent profile analysis (Collins & Lanza, 2010) to classify individuals into different 
trajectories of INT and EXT symptom development for each informant, and test whether 
these trajectories can be constrained to be equal across informants; if so, I will examine 
the degree of agreement with respect to classification across informants. The results of 
these analyses also extend the literature by providing information about trajectories of 
symptom development across a relatively wide age range. 
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 Study 3. In cross-sectional analyses of symptom data at each time point, I applied 
person-centered analytic methods to identify different patterns of INT and EXT 
symptomatology. Unlike Study 2, in which I examined a single symptom domain (i.e., 
INT or EXT), these analyses simultaneously considered both INT and EXT 
symptomatology. I hypothesized that these analyses would yield at least four different 
classes: low symptom, high INT, high EXT, and co-occurring INT/EXT. Similar to the 
goals of Aim 2, I also determined whether these categories could be constrained to be 
equal across informants and examined the degree to which these categories agreed across 
informants. The longitudinal invariance and stability of these classes were also tested (for 
each informant separately). Following the establishment of these models, I examined 
temperament and parenting as predictors of different symptom patterns. Previous studies 
have obtained some degree of differential prediction for co-occurring vs. pure symptom 
patterns. With these analyses, I hoped to determine whether temperament × temperament 
and temperament × parenting interactions were differentially related to different symptom 
patterns of INT/EXT. In addition, I examined attention focusing and inhibitory control 
separately as possible moderators of the relation between different aspects of negative 
emotionality and INT/EXT. I hypothesized that despite the positive correlations between 
these two scales, that attention focusing would be more important than inhibitory control 
in these moderation analyses.  
Method 
Participants 
 Data for the proposed analyses come from an eight-year longitudinal study of 
children’s social and emotional development, with participants oversampled for elevated 
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INT and EXT symptoms (Eisenberg et al., 2001; Eisenberg, Sadovsky, et al., 2005; 
Eisenberg et al., 2009). Most participants were recruited from preschools and elementary 
schools, although some parents were recruited using newspaper advertisements and flyers 
posted at after-school programs. Three-hundred and fifteen parents (typically the mother) 
completed a screening CBCL over the phone, and from this pool of participants all 
children with INT or EXT T scores above 60—indicating elevated risk for clinical 
disorder—were selected for participation in the study. Control children with INT and 
EXT T scores below 60 were matched as closely as possible on race, sex, age, and SES 
(based on parental reports of family income and educational attainment). The matching 
process was only approximate because it was not always possible to provide a close 
match on all study variables and some families that were selected did not ultimately 
participate in the study.  
 Two-hundred and fourteen children (96 girls and 118 boys) participated in this 
study. Children were age 4.58 to 8.08 (M = 6.12, SD = 0.80) at the first assessment in 
1995-1996, with each of the subsequent four assessments spaced approximately two 
years apart.  
 Family income ranged from $6,000 to $160,000 (M = $41,959, SD = $25, 324). 
Seventeen percent of parents reported being divorced. Mothers’ and fathers’ educational 
attainments were as follows: 5% and 9% did not complete high school; 36% and 34% 
completed high school but did not pursue additional education; 22% and 18% completed 
some post-secondary education, but did not receive a 4-year college degree; 25% and 
23% obtained a four-year college degree; and 12% and 15% pursued post-graduate 
training. Racial and ethnic composition of the sample was as follows: 71% Euro-
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American (non-Hispanic); 16% Hispanic; 8% African American; 4% Native American; 
1% Asian/pacific islander; and 9% “Other”. 
Recoding Time to Minimize Within-Assessment Variability in Age 
 As previously stated, the data for this study come from a longitudinal panel design 
with five assessments, each spaced approximately two years apart. There was, however, 
substantial individual variability in age within each assessment; at the initial laboratory 
visit, age ranged from 4.60 to 8.09 years (M = 6.21, SD = 0.76. Because the age range 
(3.49 years) exceeded the amount of time between assessments, the age of youngest study 
participants at the second assessment was less than the age of oldest study participants at 
the first assessment. To reduce the within-assessment variability in age and the minimize 
the overlap in age across waves, the sample was split at the median age at the first 
assessment (6.20 years). Data for older participants (age ≥ 6.20 years at the first 
assessment) were drawn from assessments one through four (i.e., no change from the 
original panel design), whereas data for younger participants (age < 6.20 years at the first 
assessment) were drawn from assessments two through five (i.e., data from the first 
assessment were discarded, and data from each additional assessment were advanced one 
study wave). The recoded data henceforth are referred to as corresponding to Time 1 (T1) 
through Time 4 (T4). After recoding the panel data in this way, age ranged from 6.20 to 
8.31 at T1 (M = 7.20, SD = 0.58). The Ns before and after recoding these data are 
presented in Table 1. 
Measures 
 At the initial assessment, parents (202 mothers, 12 fathers) and children 
participated in a challenging puzzle task that was videotaped for subsequent coding. 
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Questionnaires measuring INT and EXT symptoms were administered to mothers, 
fathers, and teachers at all five assessments, and to children/adolescents at the final two 
assessments. For each child, a parent (typically the mother) and a teacher were also asked 
to complete temperament questionnaires at the initial assessment. 
 Parenting. As part of a longer laboratory visit during the initial assessment, 
parents and children were seated at a puzzle box that contained an alphabet jigsaw 
puzzle. The child’s side of the box was covered with cloth that the child could put his or 
her arms though to work on the puzzle. The child could attempt to cheat by removing the 
cloth or by peeking through the sleeves. On the parent’s side of the puzzle there was clear 
Plexiglas. Parents were instructed to help their child solve the puzzle without touching 
the pieces. Children were told that they would receive a special prize if they successfully 
completed the puzzle in five minutes, and were provided with a bell to ring when they 
solved the puzzle. Experimenters set the timer and left the room. After five minutes the 
timer rang. Experimenters returned to the room if the child rang the bell or when the 
timer went off, whichever came first. No children successfully completed the puzzle 
without cheating.  
 Trained undergraduate or graduate students viewed video recordings of the 
parent-child interaction task and rated different aspects of parenting. One coder viewed 
all tapes, and a second, reliability coder viewed a subset of tapes (at least 25%). Inter-
rater agreement was assessed using the intra-class correlation (ICC) statistic.  
 Warmth. Parents’ positive emotion expression during the five-minute puzzle task 
was coded separately for each of ten 30-second intervals using the following scale: 1 = no 
positive affect is displayed; 2 = one smile or voice is positive; 3 = two smiles or one 
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laugh; 4 = three smiles or laughing more than once; 5 = constantly happy as exhibited by 
laughing or smiling for a majority of the time. These ten scores were positively related (α 
= .90) and were therefore averaged to form a more reliable composite (ICC = .72).  
 In addition, coders made global ratings of parental warmth (ICC = .54) and 
encouragement (ICC = .67) on a five-point scale. The scale for warmth was as follows: 1 
= Parent ignores child most of the time or displays primarily negative affect and/or makes 
negative comments to the child; 2 = Parent is generally unresponsive or minimally 
responsive to the child’s initiations. The parent does not initiate contact (verbal or 
physical) with the child. Predominantly negative affect is displayed; 3 = Parent responds 
to the child and also initiates contact. A little positive affect is displayed; 4 = Parent is 
engaged with the child the majority of the time. General relationship is characterized by 
warmth; 5 = Parent is engaged with the child for most of the time. Positive affect is 
predominant (frequent smiles and laughter). The scale for encouragement was as follows: 
1 = No positive remarks are made; 2 = Few positive remarks are made and with little 
positive tone. If any are made it is when the child finished the puzzle (e.g., “you did 
well”); 3 = Some positive remarks are made in response to the child’s behavior (e.g., 
“That was a good choice”) or remarks are made to keep the child working, but with 
minimal positive affect (e.g., “That’s it, keep trying”); 4 = Parent responds positively to 
the child’s behavior (e.g., “That was great!”) and encourages the child to work (e.g., 
“You’re almost done, keep trying!”); 5 = Parent smiles and laughs, and uses exclamations 
(e.g., “That’s perfect!”) and other positive remarks that might be less focused on 
particular attempts by the child.  
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 Observed positive emotion was highly correlated with warmth and 
encouragement, rs(206) = .66 and .69, ps < .001, and warmth and encouragement were 
highly correlated with one another, r(210) = .74, p < .001. These three variables were 
standardized and averaged to form a composite measure of parental warmth, standardized 
α = .75.  
 Mutually responsive orientation. Mutually responsive orientation (MRO) was 
coded globally on a scale ranging from 1 (poor relationship quality) to 7 (excellent 
relationship quality), ICC = .81. Kochanska (unpublished coding manual, n. d.) defined 
MRO as including four distinct, but related, aspects: coordinated routines, positive affect, 
open communication, and emotional ambiance; however, the coordinated routines 
criterion could not be reliably coded for the parent-child interaction task used in this 
study. Consequently, high MRO in this study is characterized by mutually positive affect, 
good cooperation, and open communication, whereas low MRO is characterized by 
mutually negative affect, poor cooperation, and autonomy struggles (including cheating 
when the parent made it clear that the child was not allowed to cheat). MRO is believed 
to reflect the quality of the relationship between parent and child, rather than measuring 
child or parent characteristics alone. Consistent with this conceptualization, MRO was 
only moderately correlated with the standardized parental warmth composite, r(206) = 
.43, p < .001. The validity of this measure has previously been established by Kochanska 
and colleagues (Aksan, Kochanska, & Ortmann, 2006; Kochanska, 1997, 2002). 
 Descriptive statistics for parenting variables are presented in Table 2. Visual 
inspection of histograms indicated there were no outliers.  
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 Temperament. At the initial assessment, one parent and a teacher were asked to 
complete the Children’s Behavior Questionnaire (CBQ), a well-validated measure of 
temperament (Rothbart et al., 2001). In this study, 203 mothers and 11 fathers provided 
temperament data; data for an additional two mothers were lost due to a computer 
problem (Eisenberg et al., 2001). Scales included attention focusing scale (9 items; e.g., 
“When drawing or coloring in a book, shows strong concentration”), inhibitory control 
(13 items; e.g., “Is usually able to resist temptation when told s/he is not supposed to do 
something”), anger (13 items; e.g., “Gets angry when called in from play before s/he is 
ready to quit”), fear (13 items; e.g., “Is afraid of the dark”, shyness (13 items; e.g., “Acts 
shy around new people”), and impulsivity.(13 items; e.g., “Tends to say the first thing 
that comes to mind, without stopping to think about it”). Alphas for these scales were as 
follows for parents and teachers: attention focusing = .74 and .85, inhibitory control = .84 
and .88, anger = .83 and .91, fear = .78 and .70, shyness = .92 and .94, and impulsivity = 
.81 and .88. For teachers only, there were large amounts of missing data for many of the 
items on the fear scale and, as a result, this scale could not be computed.  
 A concern raised by some researchers studying the relations between 
temperament and symptomatology is that is that some items might assess both constructs, 
artificially inflating measures of association (Lemery et al., 2002; Lengua et al., 1998). 
To address the possibility of contamination of measures, Eisenberg et al. (2004) obtained 
ratings from 32 expert judges on the degree of overlap between temperament and 
behavior problems (1 = much better measure of temperament, 3 = not a better measure of 
temperament or symptoms, 5 = much better measure of symptoms than temperament). 
Items with a mean score across expert raters of at least 3.0 on this scale were dropped 
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from the temperament scales used in this study to prevent contamination resulting from 
an item assessing both temperament and symptomatology. Two items were dropped from 
the anger scale (“gets mad when even mildly criticized” and “has temper tantrums when 
she/he does not get what she/he wants”) and one item was dropped from the fear scale 
(“is very frightened by nightmares”) due to overlap with symptomatology. 
 Descriptive statistics for temperament variables are displayed in Table 2. Visual 
inspection of histograms indicated there were no outliers.  
 Internalizing and externalizing symptomatology. Mothers and fathers 
completed the CBCL (Achenbach, 1991a) and teachers completed the Teacher-Report 
Form (TRF; Achenbach, 1991b) at each assessment. At the fourth and fifth assessments, 
children also completed the Youth Self-Report (YSR; Achenbach, 1991c). The 
aggression and delinquency items were averaged to form a measure of EXT, and the 
anxiety/depression, social withdrawal, and somatic complaints scales were averaged to 
form a measure of INT. Alphas ranged from .87 to .96 for the EXT scale and from .85 to 
.90 for the INT scale. Descriptive statistics for INT/EXT variables are displayed in Table 
3. Visual inspection of histograms indicated there were no clear outliers. However, 
perhaps due to the skewed nature of the data, extreme scores (z > 3.0; Tabachnik & 
Fidell, 2006) were present for all INT and EXT variables except for fathers’ reports of 
EXT at T3. No adjustment was made to the data for outliers. To provide descriptive 
information about the severity of symptomatology in this sample, descriptive statistics for 
CBCL and TRF T scores at T1 through T3 (all assessments at which these scores were 
computed for all participants) are presented in Table 4. Cross-time correlations for INT 
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and EXT are presented in Tables 5 and 6, and cross-informant correlations for INT and 
EXT are presented in Table 7.  
Attrition 
 To quantify the amount of missing data, the presence (1) vs. absence (0) of 
questionnaire measures of symptomatology were coded for each informant (mother, 
father, and teacher) at each visit. These indicators were positively correlated, rs(212) ≥ 
.42, ps < .001, and were therefore summed to create an index of missing symptom data 
ranging from 0 to 12. Correlations between this index and measures of parenting, 
temperament, and adjustment at T1 were examined. With respect to parents’ reports of 
temperament, the amount of missing symptom data was negatively related to inhibitory 
control, attention focusing and positively related to impulsivity, r(207) = −.20, r(207) = 
−.30, and r(207) = .17, p = .004, p < .001, and p = .014. With respect to teachers’ reports 
of temperament, the amount of missing symptom data was negatively related to 
inhibitory control and attention focusing, and positively related to anger, r(193) = −.18, 
r(193) = −.19, and r(192) = .16, ps = .010, .007, and .030. With respect to 
symptomatology at T1, the only significant correlations with the amount of missing 
symptom data were for teachers’ and fathers’ reports of EXT, r(186) = .23 and r(116) = 
.18, ps = .002 and .048. There were no significant correlations between observed 
measures of parenting and the amount of missing symptom data. When considering 
consistency across informants, children with more missing data tended to have low 
effortful control scores (both inhibitory control and attention focusing) and higher EXT 
scores.  
Study 1 
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Analysis Plan 
 The CT-C(M−1) model developed by Eid and Geiser (Eid, 2000; Eid et al., 2008; 
Eid, Lischetzke, Nussbeck, & Trierweiler, 2003; Geiser et al., 2008; Geiser, 2009) was 
used to investigate stability and change in method effects on mothers’, fathers’, teachers’ 
and child/adolescent self-report on INT and EXT. In this approach, one method is chosen 
as a reference method, and all other methods are modeled relative to that method.  
 Figure 1 shows an example of this model restricted to a single measurement 
occasion. In this model, variables are conceptualized as belonging to trait-method units, 
which are simply the combination of a particular trait and a particular method. This 
model requires at least two different traits and two different methods, with each trait-
method unit represented by a latent variable. In the proposed analyses, two traits (i.e., 
INT and EXT) will be modeled, and three methods (i.e., mothers, fathers, and teacher) 
will be included at all four time points, with a fourth method (i.e., youth self-report) 
added to the model at the fourth time point.  
 In this approach, all indicators for a trait are allowed to load on a reference factor, 
whereas only measures of a trait that are specific to a particular method are permitted to 
load on the method factor specific to that trait. In the absence of a gold standard of 
measurement, the choice of the reference factor is somewhat arbitrary, and models can be 
run using different choices of the reference method. All possible correlations among the 
reference factors are permissible, as are all possible correlations among the method 
factors. However, the reference factors and the method factors are not allowed to covary 
with one another. This restriction results in a clear interpretation of both the reference 
factors and the method factors (Geiser et al., 2008). The reference factors are defined 
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only by the reference method for a particular trait. In other words, adding or removing 
non-reference methods from the model do not affect the interpretation of the reference 
factor. The method factors represent the residual variance in a trait-method unit that is not 
shared with the reference method. 
 The first step in conducting these analyses is to create relatively homogenous 
parcels of items so that each domain of symptomatology is represented by at least two 
observed variables. Splitting a scale into parcels has two advantages over using a single 
observed variable. First, by adopting a second-order factor model using item parcels as 
observed variables, it will be possible to account for measurement error when estimating 
the correlations among different trait-method units. If multiple indicators are not used, 
these correlations will be attenuated to the degree that the measures depart from perfect 
reliability (Eid et al., 2003). Furthermore, distinguishing between method effects and 
measurement error also makes it possible to determine the degree to which method 
effects are consistent across traits; if the correlation between the method factors across 
two different traits is zero, it indicates no consistency in method effects across traits, 
whereas a correlation of unity indicates that a method effect is perfectly consistent across 
traits. In this study, each item from the aggression and rule-breaking scales was randomly 
assigned to one of two parcels for EXT. Similarly, each item from the anxiety/depression, 
social withdrawal, and somatic complaints scales were randomly assigned to one of two 
parcels for INT.  
 After creating parcels, I estimated the CT-C(M–1) model, as described above, at 
each time point individually. To assess convergent and divergent validity in this study, I 
applied the equations provided by Eid et al. (2003) to estimate consistency (across 
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methods) and method specificity for each trait-method unit. I also examined the 
correlations among the same methods across traits to determine the degree to which 
method effects generalize across traits (Eid et al., 2008). Following the establishment of 
an acceptable model at individual time points, longitudinal invariance of the model can 
be tested by constraining parameter estimates to be equal across time. By varying the 
reference method, it is possible to obtain different comparisons, a procedure that is 
conceptually similar to changing the reference method for dummy codes. However, 
unlike dummy codes, changing the reference method results in different fit statistics 
because these are not equivalent models. These models were estimated using two 
different reference methods, mothers’ and teachers’ reports. Because most studies use 
teachers’ and/or mothers’ reports of symptomatology, the additional information 
provided by a model in which fathers are used as a reference method was of less interest. 
 Finally, I was able to determine (1) whether the correlations among method 
factors were moderated by demographic characteristics (i.e., sex of child and SES; and 
(2) whether different methods were differentially related to sex, SES, and age. In these 
analyses, the reference factor was assigned to different informants (i.e., mother and 
teacher) to obtain different comparisons. To address this first question, multigroup 
models were estimated. A median split was used to categorize participants into low and 
high SES groups. For sex, boys and girls each constituted separate groups. Based on the 
results of chi-square difference tests comparing constrained and unconstrained model, 
any parameters that could not be constrained to be equal in the two groups (i.e., boys and 
girls, low SES and high SES) without negatively affecting model fit were freely 
estimated until the model did not fit significantly worse than the unconstrained model. To 
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address the second question, the reference factor and the method factors were regressed 
on the covariates of interest. These relations were freely estimated in one model and be 
constrained to be equal in a second model, and fit of these nested models was compared 
using a chi-square difference test. If the constrained model were to fit as well as the 
unconstrained model, it would indicate that the effect of the covariate is no different for 
the reference factor and the method factor. However, if the constrained model were to fit 
worse than the unconstrained model, it would indicate that the covariate is differentially 
related to the reference factor and the method factor, and these moderation effects could 
be probed by examining the relations between the covariate and each of the latent 
variables.  
 In all models, maximum likelihood estimation was used as a missing data 
treatment; this is one of two modern methods for addressing missing data recommended 
by statisticians because it can provide unbiased parameter estimates (especially relative to 
many alternative missing data treatments) while at the same time maximizing power 
(Enders, 2010; Schafer & Graham, 2002).  
Parcel Construction 
 Within each scale (i.e., aggression, delinquency, anxiety/depression, social 
withdrawal, and somatic complaints), each item was randomly assigned to two parcels 
(see Appendix A). Items that overlapped between the CBCL, TRF, and/or YSR were 
assigned to the same parcel for all informants, and items that did not overlap across these 
questionnaires were assigned to equalize the number of items on each parcel or were 
randomly assigned to a parcel. The aggression and delinquency items that were assigned 
to the first parcel were averaged to form one externalizing parcel, and the aggression and 
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delinquency items that were assigned to the first parcel were averaged to form a second 
externalizing parcel. Similarly, the anxiety/depression, social withdrawal, and somatic 
complaints items assigned to the first parcel were averaged to form an internalizing 
parcel, and the items that were assigned to the second parcel for each of those scales were 
averaged to form a second internalizing parcel. The parcels were characterized by high 
skewness and kurtosis, so all parcels were subjected to a square-root transform prior to 
subsequent analysis (see Table 8 for descriptive statistics following transformation).  
Results 
 Cross-sectional models. Essential tau-equivalence is psychometric term that 
refers to measures of a latent construct that differ only in their error term (Graham, 2006). 
Under this model, measures are assumed to have the same true score (Jöreskog, 1971). 
Because items from each scale were randomly assigned to parcels, essential tau-
equivalence was assumed to simplify model estimation. Latent variable variances were 
fixed at unity to identify the models, and loadings for each trait-method unit (i.e., for both 
parcels corresponding to a unique combination of informant and latent construct) were 
constrained to be equal (see Figure 1). Cross-sectional CT-C(M−1) models with 
constraints for essential tau-equivalence were run in Mplus 7.1 for each assessment using 
the mothers’ reports and the teachers’ reports as the reference method. For each model, 
the likelihood ratio χ2 test of model fit is reported, as well as model fit indices including 
the root-mean-square error of approximation (RMSEA; Steiger, 1990) with 90% 
confidence intervals, the comparative fit index (CFI; Bentler, 1990), and the standardized 
root-mean residual (SRMR). Kline (2004) recommends the following cutoffs as 
indicating good model fit: RMSEA ≤ .08, CFI ≥ .95, and SRMR ≤ .08. According to 
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these recommendations (although see Hu & Bentler, 1999, for more stringent criteria), 
model fit was acceptable at every time point, both when mothers were used as the 
reference method and when teachers were used as the reference method (see Table 9). 
 Invariance across time. To assess whether models parameters could be 
constrained to be equal across time (i.e., whether agreement among different informants 
was stable across all assessments), a multigroup model was estimated. In this model, each 
study wave (from T1 to T4) was treated as a different group in the multigroup model. 
Two versions of this model were specified. First, an unconstrained model was estimated. 
Then a model was run in which all factor loadings and all correlations among method 
factors were constrained to be equal across all four assessments. When mothers’ reports 
were used as the reference method, the fit of the unconstrained model was acceptable, 
χ2(DF = 214) = 411.969, p < .001, RMSEA = .072, 90% CI [.061, .082], CFI = .959, 
SRMR = .073. The fit of the constrained model was also acceptable, χ2(DF = 265) = 
460.219, p < .001, RMSEA = .064, 90% CI [.054, .074], CFI = .959, SRMR = .095. 
Similarly, when teachers’ reports were used as the reference method, model fit was 
acceptable for both the unconstrained model, χ2(DF = 214) = 386.104, p < .001, RMSEA 
= .067, 90% CI [.056, .077], CFI = .964, SRMR = .071, and for the constrained model, 
χ2(DF = 265) = 432.090, p < .001, RMSEA = .059, 90% CI [.049, .069], CFI = .965, 
SRMR = .092. The chi-square difference test comparing these two nested models 
indicated that the constrained model fit as well as the unconstrained model both when 
mothers and when teachers were used as the reference method, χ2(DF = 51) = 48.250, p = 
.584 and χ2(DF = 51) = 45.986, p = .673. Thus, the degree of agreement across mothers, 
fathers, and teachers did not change across the four waves of this study.  
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 Factor loadings. Standardized factor loadings for the constrained multigroup 
model are presented in Table 10 using mothers as the reference method, and in Table 11 
using teachers as the reference method. Higher loadings on the reference factor for non-
reference methods indicate a greater degree of overlap between the reference method and 
other methods. To determine whether agreement with the reference method differed 
across the non-reference methods, the fit of a model in which the standardized non-
reference factor loadings were freely estimated (within the constraint of essential tau-
equivalence that the unstandardized factor loadings for both parcels were constrained to 
be equal) was compared to the fit of a model in which the standardized loadings were not 
constrained to be equal. A significant difference in fit between these two models would 
indicate that two non-reference methods did not show equal convergence with the 
reference method. Due to the restraints imposed by essential tau-equivalence, it was not 
possible to constrain standardized factor loadings to be equal for more than a single 
parcel at a time, or to test these constraints across multiple assessments in a single model. 
Consequently, constraints on the standardized factor loadings were tested in separate 
models for each of the two parcels and separately for each assessment (i.e., these 
constraints were tested in cross-sectional models, not the constrained multigroup model 
that included constraints on the unstandardized factor loadings across time). As expected, 
results for each set of constraints were highly similar across parcels and largely similar 
across time. 
 On the teacher reference factor for INT, standardized loadings ranged from .14 to 
.17 for mothers' reports and from .20 to .22 for fathers' reports, suggesting modest 
overlap between each of these informants and teachers. The reference factor loadings for 
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mothers were not significantly different from the reference factor loadings for fathers at 
any assessment. When mothers were used as the reference method, the loadings for 
fathers were higher, ranging from .46 to .53. Although a direct statistical comparison was 
not possible (because the estimates were from different models), the difference in the size 
of the standardized factor loadings suggests relatively greater agreement between mothers 
and fathers than between either parent and teachers, which is consistent with previous 
studies (Achenbach et al., 2005). The loadings for teachers in this model ranged from .17 
to .18. These low loadings are consistent with the low loadings for mothers’ reports of 
INT in the teacher-reference model, and similarly indicate relatively low agreement 
between mothers’ and teachers’ reports of INT. The difference between standardized 
reference factor loadings for teachers’ reports and fathers’ reports was significant at all 
four assessments; standardized factor loadings were higher for fathers than for teachers.  
 Results for EXT were largely similar. When teachers were used as the reference 
method, standardized loadings ranged from .32 to .36 for mothers and from .30 to .33 for 
fathers. However, when mothers were used as the reference method, standardized 
loadings for fathers ranged from .47 to .53 and standardized loadings for teachers ranged 
from .32 to .35. Agreement between parents and teachers appears to be somewhat more 
substantial for EXT than for INT based on the magnitude of these factor loadings, with 
standardized loadings on the teacher reference factor exceeding .30 for EXT only. The 
standardized reference factor loadings for mothers’ and fathers’ reports in the teacher-
reference model did not significantly differ at any assessment. For both parcels, the 
standardized reference factor loadings for teachers’ reports were significantly lower than 
corresponding standardized loadings for fathers’ reports in the mother-reference model at 
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T1 and T3. At T4, the standardized loadings for teachers’ reports were marginally 
significantly lower (p = .064) for the first parcel and were significantly lower for the 
second parcel relative to the loadings for fathers’ reports. At T2, however, the 
standardized reference factor loadings for teachers’ reports and fathers’ reports did not 
differ.  
 Latent variable correlations. In CT-C(M−1) models, the pattern of correlations 
among the method factors also provides information about agreement among informants. 
These correlations indicate residual agreement among informants that is not shared with 
the reference method. In other words, the parameterization of the CT-C(M−1) model 
makes it possible to determine the degree to which different informants agree over and 
above any shared similarity with the reference method. For example, when mothers are 
used as the reference method, it is possible determine whether there is additional 
agreement between fathers and teachers after accounting for the overlap between each of 
these informants and mothers’ reports. Because these correlations are estimated 
separately for each trait, it is also possible to determine whether these residual relations 
differ across traits (which, in the present investigation, are INT and EXT).  
 Consistent with prior research, there were stronger correlations between method 
factors for mothers and fathers relative to the correlations between the method factors for 
parents and teachers (see Table 12). After accounting for overlap with teachers’ reports, 
the correlation between mothers’ and fathers’ reports was .55 for INT and .54 for EXT. In 
addition, mothers and fathers showed similar levels of agreement between INT and EXT 
(after accounting for overlap with teachers), with a correlation between constructs of .66 
for both mothers and fathers. When mothers were the reference method, the independent 
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overlap between teachers and fathers was modest but significant, with a correlation of .14 
for INT and .15 for EXT, indicating that fathers do demonstrate some degree of 
convergent validity with teachers for both INT and for EXT that is independent of any 
overlap with mothers’ reports. 
 When mothers were used as the reference method, there was no residual relation 
between INT and EXT when each was measured by a different informant (i.e., father and 
teacher). In this model, the correlation between teachers’ reports of INT and fathers’ 
reports of EXT was .05, ns, and the correlation between teachers’ reports of EXT and 
fathers’ reports of INT was −.05, ns. This was not true, however, for the teacher reference 
model. In that model, the correlations between INT and EXT across other informants 
were moderate and significant: The correlation between mothers’ reports of INT and 
fathers’ reports of EXT was .32, p < .001, and the correlation between mothers’ reports of 
EXT and fathers’ reports of INT was .40, p < .001. Across informants, mothers and 
fathers perceive a moderate degree of co-occurrence that is independent of teachers’ 
reports, whereas teachers and fathers do not perceive any pattern of co-occurrence 
independent of mothers’ reports. This provides evidence that, with respect to symptom 
co-occurrence, fathers’ reports incrementally converge with mothers’ reports over and 
above any similarity with teachers’ reports, but do not incrementally converge with 
teachers’ reports over and above any similarity with mothers’ reports.  
 Furthermore, there was no evidence of method effects specific to a single trait 
(i.e., differences in correlations among method factors that were specific to INT, specific 
to EXT, or specific to the cross-domain correlations between INT and EXT). In the 
mother-reference model, constraining the method factor correlations for teacher and 
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father INT, between teacher and father and EXT, and between teacher EXT and father 
INT and teacher INT and father EXT to be equal did not result in a worse fitting model, 
χ2(DF = 2) = 1.741, p = .419. Imposing similar constraints in the teacher-reference model 
for correlations among the mother and father method factors also did not result in a worse 
fitting model, χ2(DF = 2) = 1.152, p = .453. These results confirm that method effects do 
not differ as a function of domain of symptoms (i.e., INT vs. EXT) for these three 
informants (mothers, fathers, and teachers). 
 Adding adolescents’ reports. At T4, which is the only assessment with YSR 
data, a CT-C(M−1) model that included all four informants was estimated using mothers 
and teachers as the reference method. As before, essential tau-equivalence was assumed. 
When mothers were used as the reference factor, model fit was acceptable, χ2(DF = 90) = 
153.491, p < .001, RMSEA = .069, 90% CI [.050, .087], CFI = .953, SRMR = .078, as 
was model fit when teachers were used as the reference factor, χ2(DF = 90) = 142.658, p 
< .001, RMSEA = .063, 90% CI [.042, .082], CFI = .961, SRMR = .067. Standardized 
factor loadings for this model are presented in Table 13. In the model using mothers as 
the reference factor, standardized reference factor loadings for adolescents’ self-reports 
were moderate and comparable for INT, λs = .44 and .37, and for EXT, λs = .36 and .36. 
This was also the case for the model using teachers as the reference method, λs = .32 and 
.26 for INT, and λs = .36 and .36 for EXT. These moderate loadings indicate a small to 
moderate degree of agreement between adolescents’ reports and mothers’ reports, and 
between adolescents’ reports and teachers’ reports. For INT, standardized reference 
factor loadings when mothers were used as the reference method appeared to be more 
modest for teachers (λs = .27 and .25) than for adolescents (λs = .44 and .37); however, 
 48 
the loadings for teachers and for adolescents were not significantly different from one 
another for either parcel, χ2(DF = 1) = 3.777, p = .052 and χ2(DF = 1) = 2.010, p = .156. 
Likewise, in the teacher-reference model, loadings for adolescents appeared to be greater 
(λs = .32 and .26) than for mothers (λs = .24 and .20) or fathers (λs = .15 and .14). 
However, INT reference factor loadings for adolescents’ reports were not significantly 
different from reference factor loadings for mothers’ reports, χ2(DF = 1) = 0.831, p = .362 
and χ2(DF = 1) = 0.580, p = .446, or for fathers’ reports χ2(DF = 1) = 2.459, p = .117 and 
χ2(DF = 1) = 1.787, p = .181. For EXT, the size of the standardized factor loadings in the 
mother-reference model were similar for adolescents’ reports (λs = .36 and .36) and 
teachers reports (λs = .39 and .36), and these loadings were not significantly different 
from one another, χ2(DF = 1) = 0.112, p = .738 and χ2(DF = 1) = 0.001, p = .972. The 
standardized loadings for fathers in this model (λs = .57 and .61) were significantly 
greater than the corresponding values for adolescents’ reports, χ2(DF = 1) = 7.002, p = 
.008 and χ2(DF = 1) = 7.660, p = .006, indicating greater convergence between mothers 
and fathers than between mothers and adolescents for EXT. In the teacher-reference 
model, the standardized loadings for adolescents’ reports (λs = .36 and .36) were 
comparable in size to the standardized loadings for mothers’ reports (λs = .37 and .36) 
and fathers’ reports (λs = .29 and .31); these values did not differ between adolescents 
and mothers, χ2(DF = 1) = 0.033, p = .855 and χ2(DF = 1) = 0.005, p = .944, or between 
adolescents and fathers, χ2(DF = 1) = 0.604, p = .437 and χ2(DF = 1) = 0.454, p = .496.  
 Correlations among the factors are presented in Table 14. Because the method 
factor correlations have already been examined for mothers’, fathers’ and teachers’ 
reports (see Table 12), I focus here on results involving adolescents’ reports. After 
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accounting for overlap with mothers’ reports’ or with teachers’ reports, adolescents’ 
reports of INT and EXT were significantly correlated, rs = .62 for the mother reference 
model and .52 for the teacher reference model, both ps < .001. This indicates that 
adolescents perceive symptom co-occurrence independent of mothers’ reports and of 
teachers’ reports. In the mother reference model, the method factor for adolescents’ INT 
was significantly related to the INT method factors for teachers and fathers, rs = .29 and 
.25, ps < .01 and < .05. Similarly, the method factor for adolescents’ EXT was 
significantly related to the EXT method factors for teachers and fathers, rs = .37 and .28, 
ps < .001 and < .05. In the teacher reference model, adolescents’ method factor for INT 
was positively related to mothers’ and fathers’ INT method factors, rs = .32 and .42, ps < 
.001, as were the adolescents’ EXT method factor and mothers’ and fathers’ EXT method 
factors, rs = .27 and .39, ps < .01 and < .001. These relations indicate that, after 
accounting for overlap with teachers’ reports, adolescents show convergence with fathers 
and mothers for both INT and EXT, and that after accounting for overlap with mothers’ 
reports, adolescents show convergence with fathers and teachers for both INT and EXT. 
For none of these models did method effects differ between INT and EXT. In the mother-
reference model, all correlations between adolescents’ method factors and fathers’ 
method factors and between adolescents’ method factors and teachers’ method factors 
could be constrained to be equal without significantly worsening model fit, χ2(DF = 2) = 
2.242, p = .326 and χ2(DF = 2) = 0.414, p = .813. Similarly, in the teacher-reference 
model, all correlations between adolescents’ method factors and fathers’ method factors 
and between adolescents’ method factors and teachers’ method factors could be 
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constrained to be equal without significantly worsening model fit, χ2(DF = 2) = 5.576, p 
= .062, and χ2(DF = 2) = 3.669, p = .160. 
 In the mother-reference model, there were also some positive correlations 
between INT and EXT when each of these was measured by different informants. In this 
model, the method factor for adolescents’ INT was positively correlated with the method 
factor for teachers’ EXT, r = .24, p < .05, but was unrelated to the method factor for 
fathers’ EXT, r = .15, ns. Likewise, the method factor for adolescents’ EXT was positive 
correlated with the method factor for teachers’ INT, r = .21, p < .05, but not with the 
method factor for fathers’ INT, r = −.09, ns. This pattern of results indicates that after 
accounting for overlap with mothers, there is agreement on symptom co-occurrence 
between adolescents and teachers, but not between adolescents and fathers. In the teacher 
reference model, correlations between adolescents’ INT and mothers’ and fathers’ EXT 
were positive and significant, rs = .23 and .27, ps < .05. However, the correlations 
between adolescents’ EXT and mothers’ and fathers’ INT were not significant, rs = −.06 
and .00, both ns. This pattern of correlations indicates that there was inconsistent 
agreement about symptom co-occurrence between adolescents and parents. After 
accounting for overlap with teachers, there was agreement on symptom co-occurrence 
between adolescents’ ratings of INT and both mothers’ and fathers’ ratings of EXT, but 
not between adolescents’ ratings of EXT and either mothers’ or fathers’ ratings of INT.  
 Moderation by socioeconomic status and sex. To examine whether agreement 
across informants was related to SES or sex of the child, multigroup models using the T4 
model were estimated; T4 is the only assessment that include adolescents’ reports, and 
models at T1, T2, and T3 for mothers’, fathers’, and teachers’ reports were similar to the 
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T4 results for those informants. Family income, maternal education, and paternal 
education at the initial assessment were standardized and averaged, and a median split on 
this composite measure of SES was used to define low and high SES groups. Fit for the 
model (assuming essential tau-equivalence within each group) using mothers as the 
reference method was acceptable, χ2(DF = 188) = 259.019, p < .001, RMSEA = .071, 
90% CI [.049, .092], CFI = .946, SRMR = .094, as was the fit for the model using 
teachers as the reference model, χ2(DF = 188) = 249.030, p = .002, RMSEA = .065, 90% 
CI [.042, .087], CFI = .954, SRMR = .097. To determine whether agreement was 
moderated by SES, models were estimated in which all factor loadings and all 
correlations among method factors were constrained to be equal across groups. These 
models fit significantly worse when mothers were used as the reference method, χ2(DF = 
30) = 46.325, p = .029, and when teachers were used as the reference method, χ2(DF = 
30) = 45.594, p = .033. Modification indices for both reference methods indicated that the 
correlation between the method factor for fathers’ INT and for adolescents’ EXT could 
not be constrained to be equal across groups. Releasing this constraint resulted in a model 
that did not fit significantly worse than the unconstrained model, mother-reference χ2(DF 
= 29) = 22.689, p = .791 and teacher-reference χ2(DF = 29) = 31.543, p = .340. For the 
mother-reference model, the correlation between these latent variables was .37, p < .05, 
in the low SES group and −.29, p < .05, in the high SES group. For the teacher-reference 
model, these correlations were respectively .32 and −.24, ps < .05. The interpretation of 
this result is somewhat difficult because this moderation effect concerns the residual 
correlations between the fathers’ reports of INT and adolescents’ reports of EXT after 
partialing out any overlap with mothers’ and teachers’ reports, respectively. With this 
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caveat in mind, fathers from low SES families whose adolescents reported higher levels 
of EXT than expected based on mothers’ or teachers’ reports reported lower levels of 
INT than expected based on mothers’ or teachers’ reports, whereas fathers from high SES 
families whose adolescents reported higher levels of EXT than expected based on 
mothers’ or teachers’ reports reported higher levels of INT than expected based on 
mothers’ or teachers’ reports. With the exception of this single correlation, there were no 
moderating effects of SES on agreement among informants.  
 For the unconstrained multigroup model using sex of the child as the grouping 
variable, model fit was acceptable to marginal when mothers were the reference method, 
χ2(DF = 188) = 256.056, p < .001, RMSEA = .070, 90% CI [.046, .090], CFI = .949, 
SRMR = .094, and when teachers were the reference method, χ2(DF = 188) = 252.308, p 
= .001, RMSEA = .068, 90% CI [.044, .089], CFI = .952, SRMR = .100. Constraining the 
factor loadings and method factor correlations to be equal across groups resulted in a 
model that fit significantly worse than the unconstrained models when mothers were used 
as the reference method, χ2(DF = 30) = 49.513, p = .012. When teachers were used as the 
reference method, the fit was significantly worse at p < .10, χ2(DF = 30) = 41.816, p = 
.074. Modification indices did not suggest that releasing any constraints would improve 
model fit. This might indicate that, for adolescents’ self-reports, the factor structure is 
somewhat different for boys and girls. Additional cross-sectional analyses using data 
from , T1, T2, and T3 (when only mothers’, fathers’ and teachers’ reports were available) 
confirmed that sex did not moderate the patterns of agreement among those informants. 
 Differential prediction from socioeconomic status, sex, and age. Due to the 
structure of the CT-C(M−1) model, the method factors represent the residual variance in 
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a non-reference method that is orthogonal to the reference method. Consequently, to 
determine whether sex, SES, and age4 were differentially related to INT and EXT across 
informants, the CT-C(M−1) model was not used. Instead, I estimated a CFA model 
(assuming essential tau-equivalence) in which INT and EXT factors were estimated for 
each of the four informants, and all residuals among the latent variables were allowed to 
correlate. Separate unconstrained models were estimated for each covariate in which the 
INT and EXT variables were regressed on the covariate of interest. Constraints were 
placed on these models to determine whether the effects of the covariate could be 
constrained to be equal for the same trait (i.e., INT or EXT) across informants. Chi-
square difference tests were used to compare these nested models to determine whether 
constraining paths to be equal negatively affected model fit. For each of the three 
covariates, and 12 comparisons were made across informants. Despite the large number 
of tests (36 in total), no adjustment for multiple testing was made because of the low 
power for these comparisons and because ignoring potential differences was judged to be 
more serious than incorrectly concluding that differences were present.  
 SES was not differentially related to INT or EXT across any pair of informants. 
Relative to teachers’ reports of EXT, sex was differentially related to mothers’ and 
fathers’ reports of EXT, χ2(DF = 1) = 12.802, p < .001 and χ2(DF = 1) = 4.467, p = .035; 
the relation between sex and EXT was also different between teachers’ and adolescents’ 
reports at p < .10, χ2(DF = 1) = 3.478, p = .062. Teachers’ ratings of EXT were greater 
for boys relative to girls, β = −.33, p < .001, whereas adolescents’ ratings of EXT were 
                                                 
4 Age was not examined as a moderator of agreement in the preceding section because a median split on 
age, which has limited variability, would not result in a very powerful test of moderation. In these analyses, 
age is included as a continuous covariate.  
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only greater for boys relative to girls at p < .10, , β = −.16, p = .072, and sex was 
unrelated to mothers’ and fathers’ reports of EXT, βs = .03 and −.09, ps = .715 and .355. 
There was no evidence that sex was differentially related to INT across informants. In 
summary, sex appeared to be more strongly related to EXT (but not INT) for teachers 
relative to other informants, especially parents.  
 Age was not differentially related to INT across any pair of informants. However, 
age was differentially related to adolescents’ ratings of EXT relative to mothers, fathers, 
and (at p < .10) teachers, χ2(DF = 1) = 9.967, p = .002, χ2(DF = 1) = 4.474, p = .034, and 
χ2(DF = 1) = 2.834, p = .092. Age was positively related to adolescents’ reports of EXT 
at p < .10, β = .17, p = .052, was negatively related to mothers’ reports of EXT at p < .10, 
β = −.15, p = .090, and was unrelated to fathers’ and teachers’ reports of EXT, βs = −.06 
and −.00, ps = .537 and .984. In summary, age was more positively related to 
adolescents’ reports of EXT relative to other informants, especially mothers.  
Study 1 Discussion 
 One major goal of this investigation was to describe the patterns of agreement 
among four different informants of INT/EXT. Information about convergent validity was 
obtained from the standardized reference factor loadings for the non-reference methods, 
with standardized loadings close to zero indicating low convergence with the reference 
method, and standardized loadings with a larger absolute value (up to a maximum of 1.0) 
indicating high convergence with the reference method.  
 When mothers were used as the reference method, teachers showed modest 
convergence (standardized loadings < .30) with mothers for INT and moderate 
convergence (.30 < standardized loadings < .50) for EXT, adolescents showed moderate 
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convergence for INT and for EXT, and fathers showed moderate convergence to high 
convergence (standardized loadings > .50) for INT and for EXT. Convergence with 
mothers’ reports of INT was greater for fathers relative to teachers and adolescents, and 
convergence with mothers’ reports of INT was greater for fathers relative to teachers. 
When teachers were used as the reference method, mothers and fathers showed modest 
convergence with teachers’ ratings for INT and moderate convergence for EXT, and 
adolescents showed modest to moderate convergence for INT and moderate convergence 
for EXT. However, the degree of convergence of all other informants with teachers did 
not differ significantly from one another. Although expressed in factor loadings instead 
of correlations among different informants, the pattern of these results is consistent with 
previous work quantifying agreement among multiple informants, (e.g., Achenbach et al., 
1987).  
 By examining the correlations among the method factors, it was also possible to 
determine whether different informants agree above and beyond any overlap with a given 
reference method. Unlike the analyses based on the standardized factor loadings, in this 
instance the CT-C(M−1) allows us to address a novel question: namely, whether and to 
what degree informants display incremental convergent validity that is not captured by 
the reference method. For example, it is possible to determine whether fathers and 
teachers agree while controlling for their overlap with mothers. In these analyses, it was 
apparent that there was substantial agreement between fathers and mothers for both INT 
and EXT independent of teachers’ reports, which was expected based on prior empirical 
findings (Achenbach et al., 1987) and on a more recent conceptual analysis of 
convergence among different informants (Kraemer et al., 2003). The agreement between 
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fathers and teachers that was independent of mothers’ reports was very modest, but was 
nonetheless present for INT and for EXT. This finding, which was not necessarily 
expected, indicates that there is incremental convergent validity to fathers’ reports that 
does not depend on mothers’ reports. This finding implies that researchers and clinicians 
who hope to obtain the most valid measures of symptomatology might wish to include 
fathers as well as mothers. However, in the absence of other information about the 
validity of fathers’ reports, it is not clear whether collecting symptom information from 
fathers as well as mothers would be worth the additional cost for most applications 
because the independent convergence was modest. One future direction for multi-method 
studies of symptomatology is to determine whether and to what degree structurally 
different informants provide incremental criterion validity, which is a question seldom 
addressed by researchers.  
 In addition to providing information about the degree of agreement with respect to 
INT and EXT across informants, another novel contribution of this study was the 
examination of incremental convergent validity for INT and EXT reported by different 
informants. Independent of mothers’ reports, adolescents showed agreement with respect 
to symptom co-occurrence with teachers, but not with fathers (despite comparable levels 
of agreement within symptom domains for teachers and fathers). Independent of teachers’ 
reports, there was cross-domain agreement between adolescents’ reports of INT and both 
mothers’ and fathers’ reports of EXT, but the converse was not true: adolescents’ reports 
of EXT did not show cross-domain agreement with either mothers’ or fathers’ reports of 
INT. This might indicate that, to the extent that these symptoms truly do co-occur 
(Kessler et al., 2005), adolescents’ reports of INT are more valid than parents’ reports of 
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INT. Given that adolescents have unique access to their thoughts and feelings (which 
must be inferred from observed behavior for all other informants), this seems plausible.  
 A second major goal of this study was to describe changes in agreement among 
informants over time. In the longitudinal model based on mothers’, fathers’, and teachers’ 
reports, the model was invariant across all four assessments. This finding is remarkable 
because it demonstrates stability in agreement among these informants across a six-year 
period that included the transition from childhood into adolescence. Across this period, 
agreement among mothers, fathers, and teachers for INT, for EXT, and cross-domain 
symptom agreement (i.e., agreement between INT and EXT reported by different 
informants) did not change. Most studies of measurement invariance seek to determine 
whether scores maintain the same interpretation within a single informant over time, 
rather than seeking to address the question answered by this study, which is whether 
agreement among multiple informants remains stable or changes over time. The support 
for measurement invariance in this study supports the validity of these different 
informants’ reports because it demonstrates that the pattern of relations across informants 
does not change over time. Unfortunately, because YSR data were only available at the 
final assessment in this study, it was not possible to answer questions about the degree to 
which agreement between self-reported symptoms and other informants’ reports of 
symptoms change (or remain stable) over time. This is an interesting question that awaits 
further study (De Los Reyes & Kazdin, 2005).  
 A third major goal of this study was to determine whether the degree of 
agreement among informants was moderated by SES or sex of the child. To my 
knowledge, this question has not been addressed in prior work, and the absence of such 
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moderation effects in this study is encouraging with respect to the validity of reports of 
symptomatology. However, although sex of the child was unrelated to convergence 
among informants, it was differentially related to mean levels of symptomatology 
reported by different informants. Specifically, sex was more strongly related to teachers' 
reports of EXT than to parents' or adolescents' reports. In addition to sex, age was also 
examined as a covariate and was found to be more strongly positively related to 
adolescents’ reports of EXT relative to other informants. In the absence of a gold 
standard of measurement, it is not possible to determine whether these sex and age 
differences are context specific (e.g., perhaps sex differences in EXT are more 
pronounced at school), and/or informant-specific (e.g., perhaps teachers are more 
sensitive to sex differences in EXT; perhaps teachers perceive greater sex differences in 
EXT than are truly exhibited by adolescents). However, these differences do have 
implications for interpreting mean levels of symptoms across informants. These results 
suggest (1) mean levels of symptoms do differ across informants, and (2) the effects of 
sex and age are not consistent across informants. Unsurprisingly, it is likely not valid to 
compare unadjusted scores across informants for boys and girls or for children of 
different ages. However, these findings are especially problematic because the sex-
specific and age-specific differences across informants mean that a single adjustment 
(e.g., for mean differences among different informants) is not sufficient to equate scores. 
Nonetheless, it was encouraging that SES was not differentially related to symptom 
levels across informants. In future work, investigators should consider testing 
measurement invariance across sex and across different age groups in order to allow for 
valid comparisons of symptom levels reported by different informants. 
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Study 2 
 In Study 1, the longitudinal invariance of the model for mothers’, fathers’, and 
teachers’ reports indicated that agreement with respect to INT and EXT symptomatology 
across informants did not change over time. The purpose of Study 2 is to describe 
similarities and differences in symptom development over time for each of these 
informants and to attempt to predict symptom development from temperament and 
parenting variables.  
Analysis Plan 
 Latent profile analysis is a person-centered analytic method that, when applied to 
longitudinal data, allows for non-linear developmental trajectories. I began by using 
Mplus 7.1 to estimate separate latent profile analysis models for INT and for EXT for 
each informant. Unlike in Study 1, no transformation was applied to the INT and EXT 
scores. An assumption of mixture modeling, which includes latent profile analysis, is that 
the population distribution is composed of a mixture of different distributions. This 
means that multivariate normality for the population distribution is neither expected nor 
required. The Bayesian Information Criterion (BIC) was used to evaluate relative model 
fit because this fit statistic has been found to perform well in simulation studies for 
identifying the number of latent classes in the population (Nylund, Asparouhov, & 
Muthén, 2007). The average class assignment probabilities were also used to evaluate 
model fit, with high probabilities (i.e., close to the maximum value of 1.0) indicating 
greater certainty in classification. I had hoped to identify the same number of classes 
across informants and to estimate a multigroup model in which the means for each 
indicator were constrained to be equal across informants because this type of constraint 
 60 
can establish the similarity of classes across informants. However, the numbers of classes 
identified for each reporter were not the same and many of these classes were very small 
and conceptually difficult to interpret. Given these limitations of the results from the 
latent profile analyses, latent growth curve models were also estimated using Mplus 7.1 
as an alternative approach. Latent growth curve models do not separate the population 
into subgroups, and might therefore more parsimoniously represent the data. In addition, 
latent growth curve models have the advantage of being more widely used and 
understood by researchers. These models provided good fit to the data, so the latent 
growth parameters from these models were predicted from temperament, parenting, 
temperament × temperament interactions, and parenting × temperament interactions. 
Results 
 Correlations between mothers’, fathers’, and teachers’ INT and EXT scores from 
T1 through T4 and T1 temperament and parenting variables are presented in Tables 15, 
16, and 17. 
 Latent profile analysis. For mothers' reports of symptomatology, it was possible 
to estimate models for up to five classes for EXT and up to seven classes for INT. 
According to BIC values, a five-class model (the most complex model that could be 
estimated) fit the data best for EXT, whereas a six-class model fit the data best for INT 
(see Table 18). In the best fitting model, the classes for EXT (see Figure 2) were as 
follows: Class 1 (very low stable, N = 74, 36%; Class 2 (moderate decreasing, N = 19, 
9%); Class 3 (high stable, N = 8, 4%); Class 4 (low stable, N = 84, 40%); and Class 5 
(moderate stable, N = 23, 11%). For the INT model, the interpretation and size of the six 
classes for mothers were as follows (see Figure 3): Class 1 (high decreasing, N = 12, 6%); 
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Class 2 (low stable, N = 62, 30%); Class 3 (low with sudden increase at T4, N = 3, 1%); 
Class 4 (very low stable, N = 105, 50%); Class 5 (high stable, N = 5, 2%); and Class 6 
(moderate increasing, N = 21, 10%). Average classification probabilities ranged from .85 
to 1.00 in the model for EXT and from .82 to .99 in the model for INT, indicating high 
certainty of classification for both outcomes. In the model for EXT, it appears that little is 
gained from the use of latent profile analysis over linear models such as latent growth 
curve modeling (which can include higher-order polynomial terms such as quadratic of 
cubic) because the trajectories identified all appeared to have a linear or quadratic shape 
(see Figure 2). In the model for INT, the latent profile analyses appear to show some 
deviations from a linear model. Notably, at T4 there was a sudden and sharp increase in 
Class 3 (although this is a very small class containing only three individuals). In addition, 
much of the mean-level change for Class 1 and Class 6 occurred between T2 and T3, 
which would be inconsistent with a standard linear growth model.  
 For fathers’ reports of EXT, up to an eight-class solution could be estimated, but a 
four-class model fit the data best. In this model, the classes were as follows (see Figure 
4): Class 1 (moderate stable, N = 28, 17%); Class 2 (low stable, N = 62, 37%); Class 3 
(high stable, N = 13, 8%); and Class 4 (low-moderate stable, N = 63, 38%). For fathers’ 
reports of INT, the most complex model that could be estimated was a three-class model 
(see Figure 5). Class interpretations and counts were as follows: Class 1 (low stable, N = 
119, 72%); Class 2 (moderate stable, N = 44, 27%); and Class 3 (high stable, N = 3, 2%). 
Average class assignment probabilities ranged from .78 to .95 in the EXT model, and 
from .91 to 1.00 in the INT model. These values indicate acceptable classification 
certainty for both models. In both of these models, classes were primarily differentiated 
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by overall level of symptomatology. In the INT model, perhaps due to sampling error and 
the small size of Class 3, the class-specific means oscillated up an and down from 
assessment to assessment. Neither model appeared to provide information over and above 
that provided by a latent growth curve model. In fact, there did not appear to be 
meaningful mean-level change over time in these models, so an intercept-only model 
might provide a reasonable fit to fathers’ reports of symptomatology.  
 For teachers’ reports of EXT, an eight-class solution fit the data best. Class 
interpretations in this model were as follows (see Figure 6): Class 1 (low-moderate stable, 
N = 21, 10%); Class 2 (very high dropping at T4, N = 2, 1%); Class 3 (moderate 
oscillating, N = 6, 3%); Class 4 (moderate peaking at T2, N = 25, 12%); Class 5 (low 
peaking at T3, N = 3, 1%); Class 6 (low peaking at T1, N = 18, 9%); Class 7 (low stable, 
N = 122, 60%); and Class 8 (high peaking at T1, N = 7, 3%). For teachers’ reports of 
INT, the most complex model that could be estimated was a six-class model. This was 
also the best-fitting model. The interpretation of the six classes was as follows (see 
Figure 7): Class 1 (high dropping at T2, N = 6, 3%); Class 2 (oscillating, N = 11, 5%); 
Class 3 (low peaking at T4, N = 8, 4%), Class 4 (low stable, N = 137, 67%); Class 5 
(moderate decreasing, N = 21, 10%); and Class 6 (low increasing, N = 21, 10%). Average 
class assignment probabilities ranged from .79 to 1.00 for EXT and from .95 to .98 for 
INT, indicating acceptable classification certainty for both models. However, results from 
both of these models are difficult to interpret. Perhaps because many of the classes that 
were extracted are very small and because of inconsistency in teachers across 
assessments (teachers were the only informant that changed from assessment to 
assessment), there are some classes that were primarily characterized by highly 
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inconsistent levels of EXT or INT across time, and these patterns appeared to be non-
linear in nature (see Figures 6 and 7). One possibility for the interpretation of these 
classes (specifically Classes 2, 3, 5, and 6 for EXT and Classes 1, 2, and 3 for INT) is that 
the abrupt non-linear changes reflect disagreement among teachers from assessment to 
assessment rather than meaningful changes in symptomatology over time.  
 Given that the number of classes in the best-fitting model differed across 
informants except for teachers’ and mothers’ reports of INT and that the interpretation of 
the classes in these models was obviously very different (compare Figure 3 to Figure 7), I 
did not attempt to constrain class parameters to be equal across informants. The results of 
these models appear to be specific to each informant. The idiosyncratic nature of the 
classes identified might have been due to the relatively small sample size and the large 
number of individuals classified as being “low stable” in symptomatology, which 
necessarily results in small numbers of individuals in any additional classes. 
 Latent growth curve models. To examine an alternative modeling strategy that 
might be both more parsimonious and interpretable, I estimated latent growth curve 
models using Mplus 7.1 for INT and for EXT (separately) for each informant. The INT 
and EXT scores were not transformed in these analyses to maintain consistency with the 
latent profile analyses; however, the robust maximum likelihood estimator was used to 
mitigate the effect of departures from normality. In these models, I initially included 
intercept, linear slope, and quadratic slope terms, and used chi-square difference tests to 
select the simplest nested model that did not significantly worsen fit. Unless otherwise 
noted, residual variances were constrained to be equal. If necessary to establish 
acceptable global fit for a model, correlated residuals among measures at adjacent time 
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points were included in that model (e.g., T1-T2, T2-T3, and T3-T4). Time was centered 
at T1 for all models. The RMSEA, CFI, and SRMR were used to assess global fit for 
each model, and the CFI was computed using the appropriate null model (Widaman & 
Thompson, 2003). Parameter estimates and fit statistics for mothers’, fathers’ and 
teachers’ models, respectively, are displayed in Tables 19, 20, and 21. For the means and 
variance, standardized coefficients are not provided because they provide no information; 
when a variable is standardized, it is customary for the mean to equal zero and the 
variance to equal unity. Other empty cells in these tables indicate that those terms were 
not included in the final model. For example, if a model without a random slope term—
representing variability in the slope across persons—did not fit significantly worse than a 
model that did include a random slope term, the more parsimonious model was adopted 
for subsequent analysis. Fit was acceptable for all models reported in these tables.  
 The mother EXT model was characterized by a quadratic trajectory (see Figure 8 
and Table 19). On average, EXT was increasing at the start of study, but the significant 
positive quadratic mean term indicates that the negative slope was decelerating (i.e., 
becoming less negative) over time. In this model, there was significant variability in the 
intercepts and the linear (but not quadratic) slope. In addition, there was a large negative 
correlation between the intercept and the linear slope, r = −.57. This indicates that initial 
levels of EXT were negatively related to the slope. On average, individuals who started 
high were likely to have a more negative slope, whereas individuals who started low were 
more likely to have a more positive slope. This model did not include correlations among 
residual variances.  
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 In contrast to the quadratic effect found in the previous model, mothers’ reports of 
INT decreased in a linear fashion, although this decrease was very slight (see Figure 9 
and Table 19). There was significant variability in both the intercept and the slope in this 
model. As in the EXT model, there was a negative correlation between the intercept and 
the slope, r = −.33. Although this correlation, which is a standardized estimate, reached 
conventional levels of significance, the unstandardized covariance between the intercept 
and the slope was not significant at α = .05 in this model, p = .075. This model did not 
include correlations among residual variances. 
 For fathers’ reports of EXT, as for mothers’ reports of EXT, there was also a 
mean quadratic slope effect (see Figure 8 and Table 20). For fathers’ reports, the slope 
was initially negative, but was decelerating (i.e., becoming less negative) over time. This 
quadratic effect was somewhat surprising because it was not apparent from the latent 
profile analyses (see Figure 4). In this model, there was significant variability only for the 
intercept. Correlations among the residuals were added to improve model fit, and these 
were substantial at T2-T3 and T3-T4, rs = .62 and .40.  
 For fathers’ reports of INT, the mean linear slope was not significantly different 
from zero (see Figure 9 and Table 20). However, there was significant variability in the 
slope. Furthermore, there was a negative correlation between the intercept and the slope, 
r = −.55. Children who started high in INT tended to have a more negative slope, whereas 
children who started low in INT tended to have a more positive slope. All residual 
variance could be constrained to be equal in this model with the exception of the residual 
at T4. This model did not include correlations among residual variances. 
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 For teachers’ reports of EXT (see Figure 8 and Table 21), the slope was negative, 
but there was no variability in the slope. In this model, the residuals could not be 
constrained to be equal and were allowed to correlate to improve model fit. These 
correlations were significant at T1-T2, T2-T3, and T3-T4, rs = .21, .30, and −.50. 
However, the only unstandardized covariances that was significant at α = .05 was the T3-
T4 covariance.  
 For teachers’ reports of INT, an intercept-only model fit the data as well as more 
complex models, indicating both no average change in symptomatology over time and no 
variability in the slope (see Figure 9 and Table 21). All residuals could be constrained to 
be equal with the exception of the residual at T2 and this model did not include 
correlations among residual variances.  
 For EXT, the average trajectories were decreasing for all three informants, and the 
rate of change decelerated for mothers and fathers, but not teachers. For INT, the average 
trajectory of decreased modestly but significantly for mothers only, and there was no 
average change in symptom levels for teachers’ or fathers’ reports. In addition to these 
differences in the average trajectories, there were substantial differences in variability of 
the linear slope across informants. For EXT, there was significant variability in the linear 
slope for mothers, but not for fathers or teachers. For INT there was significant variability 
in the linear slope for both mothers and fathers, but not for teachers. Although some 
small classes identified in the latent profile analyses did not appear to follow a linear 
pattern, the growth models nonetheless provided a good fit to the data.  
 Prediction of latent growth curve parameters. All predictive models were run 
using Mplus 7.1. To maintain the nominal familywise α rate of .05, a conservative 
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Bonferonni correction was applied to each of the following tests: main effects of 
parenting, main effects of temperament, temperament × temperament interactions, and 
parenting × temperament interactions. To obtain the adjusted alpha rate (α´), the nominal 
α value of .05 was divided by the number of statistical tests in each family. For the main 
effects of parenting, two variables—parental warmth and mutually responsive 
orientation—were tested, α´ = .025. For temperament, attention focusing, inhibitory 
control, impulsivity, shyness, anger, and fear were tested for parents’ reports and all of 
these variables except for fear were tested for teachers’ reports, resulting in 11 tests, α´ = 
.005. For temperament × temperament interactions, inhibitory control and attention 
focusing were tested as moderators of fear and anger for parents’ reports and of anger for 
teachers’ reports, resulting in six tests, α´ = .008. For parenting × temperament 
interactions, parental warmth and MRO were crossed with anger, fear, inhibitory control, 
and attention focusing for parents' reports and with all of these variables except for fear 
for teachers reports, resulting in 14 tests, α´ = .004.  
 Temperament. When temperament variables were examined individually as 
predictors of the latent growth parameters while controlling for age and sex, there were a 
number of temperament effects for EXT that were largely consistent across informants 
(see Table 22). In the models based on mothers’, fathers’, and teachers’ reports of EXT, 
parents’ and teachers’ reports of inhibitory control were negatively related to the 
intercept. Parents’ reports of attention focusing were negatively related to the intercept 
and parents’ reports of impulsivity and anger were positively related to the intercept for 
all three reporters of EXT, whereas teachers’ reports of attention focusing were 
negatively related to the intercept and parents’ reports of impulsivity and anger were 
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positively related to the intercept in models based on mothers’ and teachers’ (but not 
fathers’) reports. In addition to these consistent findings, parents’ and teachers’ reports of 
shyness were negatively related to the intercept in the model based on teachers’ reports of 
EXT, but not in the model based on either mothers’ or fathers’ reports of EXT. Parents’ 
reports of fear were unrelated to EXT for all informants of symptomatology. Overall, 
there were few effects on the slope. However, in the model based on teachers’ reports of 
EXT, teachers’ reports of inhibitory control, impulsivity, and anger were all negatively 
related to slope. The sign of these effects were all opposite the sign of the corresponding 
effects for the intercept, indicating that the strength of the relations between teachers’ 
reports of temperament and teachers’ reports of EXT were strongest at the start of the 
study and decreased over time.  
 In the INT models, there were few consistent significant temperament effects 
across reporters. For the model based on mothers’ reports, parents’ (but not teachers’) 
reports of shyness, anger, and fear were positively related to the intercept and no 
temperament variables were related to the slope. For the model based on fathers’ reports, 
only parents’ reports of fear were significantly positively related to the intercept. For the 
model based on teachers’ reports, teachers’ (but not parents’) reports of anger were 
positively related to the intercept.  
 Parenting. When parenting was examined as a predictor of the growth 
parameters, MRO was negatively related to the EXT intercept for all three informants, 
but was only negatively related to the INT intercept in the model based on teachers’ 
reporters (see Table 23). MRO did, however, negatively predict the INT slope in the 
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model based on mothers’ reports. Parental warmth was unrelated to symptomatology with 
the exception of the EXT intercept in the model based on teachers’ reports.  
 Interactions. After applying the Bonferroni correction, there were no significant 
temperament × temperament interactions and the only significant parenting × 
temperament interactions were between MRO and parents' reports of inhibitory control, 
and between MRO and teachers’ reports of inhibitory control as predictors of the 
intercept for mothers' reports of INT, bs = −0.03 and −1.18, zs = −2.72 and −2.90, ps = 
.006 and .004. Probing these interactions at low (−1 SD) average, and high (+1 SD) 
values of the moderating variable (Aiken & West, 1991) indicated that MRO was 
significantly positively related to the intercept of INT at low and average levels of parent-
reported inhibitory control bs = .074 and .046, zs = 4.13 and 3.35, ps < .001, but not at 
high levels of inhibitory control, b = .017, z = 1.05, p = .292. Similarly, MRO was 
significantly positively related to the intercept of INT at low and average levels of 
teacher-reported inhibitory control, bs = .08 and .05, zs = 3.93 and 3.35, ps < .001 and 
.001, but not at high levels of inhibitory control, b = .01, z = .49, p = .627.  
 Mediation. In models where both inhibitory control and MRO were 
independently related to the intercept of INT or EXT, inhibitory control was tested as a 
potential mediator of the relation between parenting and the intercept (see Table 24). For 
the EXT models, the indirect effect of MRO on the intercept through parents’ and 
teachers’ reports of inhibitory control was significant for mothers’, fathers’, and teachers’ 
reports of symptomatology. In these models, the proportion of the total effect attributable 
to the indirect effect ranged from .30 to .79, indicating partial mediation. For INT, there 
were only two models in which MRO and inhibitory control were independently related 
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to the intercept. In the model based on mothers’ reports of symptomatology, parents’ 
reports of inhibitory control mediated the effect of parenting on the intercept. However, 
this is a case of inconsistent mediation, in which the sign of the direct and the indirect 
effect differ (MacKinnon, Krull, & Lockwood, 2000). In this model, MRO was positively 
related to the intercept, but due to the combination of a positive relation between MRO 
and inhibitory control, and a negative relation between inhibitory control and INT, the 
positive direct effect of MRO on inhibitory control was partially offset by the indirect 
effect. For the model based on teachers’ reports of INT, the relation between MRO and 
INT was not mediated by inhibitory control.  
Study 2 Discussion 
 A variety of different statistical models were examined in this study. The latent 
profile analyses, which attempt to group individuals into several homogeneous classes, 
failed to provide much consistency across informants and there were problems with the 
interpretation of many small classes. This approach does not appear to be fruitful with 
such a small sample, especially considering the skewed distribution of symptom levels in 
which many individuals exhibited low levels of symptomatology. This approach might 
yet be valuable (especially when qualitatively distinct groups are hypothesized), but 
future work attempting to use this method will require large samples, especially when 
using community samples or when attempting to identify relatively rare classes. The use 
of latent growth curve models, in contrast, did appear to be a more viable alternative 
given the limitations of the data (i.e., relatively small sample, many individuals with low 
symptom levels). These models also demonstrated good fit to the data and have the 
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advantage of being relatively parsimonious and easy to interpret relative to the latent 
profile models.  
 The most robust predictors of overall levels of EXT were inhibitory control, 
attention focusing, impulsivity, and anger. These were consistently related to the EXT 
intercepts across informants, even when using a very conservative adjustment for 
multiple testing. It is notable that this consistency was maintained when temperament and 
symptomatology were reported by the same informant (i.e., parent reports of 
temperament and symptomatology; teacher reports of temperament and symptomatology) 
and when temperament and symptomatology were reported by different informants (i.e., 
parent reports of temperament and teacher reports of symptomatology; teacher reports of 
temperament and parent reports of symptomatology). The adjustment for multiple testing 
reduces the risk that these relations are false positives, and the consistency of the findings 
across different informants increases confidence that these findings are not the result of 
method effects. Surprisingly, there were no aspects of temperament that were consistently 
related to INT after correcting for multiple testing. One possibility is that the effect size 
of relations with temperament are smaller for INT than for EXT and therefore more 
difficult to detect given the reduction in power that comes with correcting for multiple 
testing. For example, compare the correlations between temperament variables and the 
INT and EXT variables in Tables 15, 16 and 17; although many correlations between 
INT and temperament variables were significant, correlations with temperament were 
generally larger for EXT than for INT. Many of the relations between temperament 
variables and the INT intercept would have been significant in the absence of the 
correction for multiple testing. Consequently, these findings provide strong support for 
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the relations EXT and effortful control, impulsivity, and anger, but should not necessarily 
be viewed as providing evidence of an absence of relations between temperament and 
INT.  
 In this study, prediction of the slope was limited to teachers’ reports of EXT, and 
indicated that the strength of the relation between temperament and EXT decreased over 
time. Although temperament was a strong predictor of EXT for teachers, it is likely that 
other variables (which might include changes in temperament) are important in predicting 
further development of EXT in middle childhood and adolescence. A direction for future 
work is to include temperament as a time-varying covariate to determine whether changes 
in temperament are linked to changes in adjustment and, if so, whether changes in 
temperament predict subsequent changes in symptomatology or whether changes in 
symptomatology predict subsequent changes in temperament. 
 Surprisingly, there was only limited evidence that parenting predicted INT. MRO 
was negatively related to overall levels of INT reported by teachers and to decreases over 
time in INT reported by mothers. Although the relation between MRO and the intercept 
for INT reported by mothers did not reach significance after adjusting for the multiple 
testing, this relation, which was positive, would have reached significance in the absence 
of such a correction. The positive direction of the relation between MRO and this 
intercept was surprising, and opposite the direction of the relation between MRO and the 
intercept in the teacher model. The inconsistency across informants with respect to this 
relation is difficult to interpret. However, mediation analyses indicated that the positive 
relation between MRO and the intercept in the model based on mothers reports was 
partially offset by inconsistent mediation through inhibitory control. Although MRO was 
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positively related to the overall level of INT in this model, it was also positively related 
to inhibitory control, which was in turn negatively related to INT. This reduced the 
magnitude of the direct effect of MRO on INT by approximately 43%, which is 
substantial.  
 With respect to the parenting variables as predictors of EXT, MRO was positively 
related to overall levels of EXT across all three informants, whereas parental warmth was 
positively related to overall levels of EXT for teachers only. Furthermore, the relation 
between MRO and EXT was partially mediated by both parents’ and teachers’ reports of 
inhibitory control across all three informants. This mediational pathway might help to 
explain the mechanism through which parenting reduces EXT. In previous work, higher 
quality parenting has been associated with greater effortful control (Eisenberg, Zhou, et 
al., 2005; Kochanska, Murray, & Harlan, 2000; Lengua, Honorado, & Bush, 2007) and 
effortful control in turn is negatively related to EXT behavior problems (Eisenberg, 
Spinrad, & Eggum, 2010). In future work, it will be important to determine whether 
inhibitory control mediates the relation between parenting and EXT longitudinally. 
 Although interactions were hypothesized, there was no evidence supporting 
temperament × temperament interactions in this study, and the only evidence for 
temperament × parenting interactions was for inhibitory control as a moderator of the 
relation between MRO and INT reported by mothers. MRO was a stronger predictor of 
INT for children low in inhibitory control than those high in inhibitory control. As 
previously noted, the positive sign of the relation between MRO and INT was 
unexpected. It was also somewhat surprising to find this effect for INT and not for EXT 
because several investigators have reported that effortful control moderates the relation 
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between parenting and EXT (Lengua, 2008; Morris et al., 2002; Xu et al., 2009), but 
there has been very little empirical research indicating that effortful control moderates the 
relation between parenting and INT (Kiff, Lengua, & Bush, 2011). Given that this finding 
was not replicated for fathers’ or teachers’ reports of symptomatology, it might not be 
robust. Nonetheless, the finding that children low in effortful control are more receptive 
to the influence of parenting than are children high in effortful control is consistent with 
respect to with prior work predicting INT from the interaction of effortful control and 
parenting (Kiff, Lengua, & Bush, 2011). 
Study 3 
 A strength of Study 2 was the longitudinal design. Unfortunately, it was not 
possible to examine patterns of symptom co-occurrence in Study 2. INT and EXT were 
examined in separate models as though they were independent outcomes. In reality, 
although INT and EXT are correlated, individuals can differ in their relative levels of 
INT and EXT symptomatology, and distinguishing among different patterns of 
symptomatology (e.g., co-occurring INT/EXT, pure INT, pure EXT, low symptom) may 
be important. Person-centered methods such as latent profile analysis are well suited to 
the study of patterns of co-occurrence because they can model a constellation of traits 
rather than each trait individually. However, unlike in Study 2, the use of person-centered 
methods in this study cannot fully capitalize on the longitudinal nature of the data while 
simultaneously modeling symptom co-occurrence due to the high model complexity of 
the models and a relatively modest sample size.  
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Analysis Plan 
 Using Mplus 7.1, I first estimated cross-sectional latent profile analyses of the 
untransformed INT and EXT parcel data for each informant individually at T1 and T2. 
As in Study 2, the BIC was used to choose the best fitting model and average class 
assignment probabilities were used to evaluate classification accuracy. Following these 
analyses, I attempted to estimate latent transition analyses modeling stability in class 
membership from T1 to T2 for mothers’ reports and for teachers’ reports. However, 
neither of these models ran successfully. I then attempted to estimate these models while 
constraining the class-specific means to be equal at T1 and T2. This allowed a latent 
transition model for teachers’ reports, but not for mothers’ reports, to run successfully. 
Finally, prediction of class membership at T1 from parenting and temperament was tested 
for the latent profile analyses based on mothers’ and teachers’ reports.  
Results 
 Latent profile analysis. Models at all four time points were initially estimated; 
however, given that EXT symptoms declined over time (see Figure 8) and that fathers’ 
and teachers’ reports of EXT at T1 were associated with the amount of missing data (see 
attrition analyses, pp. 36-36), there were numerous estimation problems at T3 and T4, 
and the solution for these time points was very different from results at T1 and T2. It is 
likely that some combination of attrition and lower variability in symptomatology at these 
assessments resulted in too little power to identify smaller classes. Consequently, results 
are only reported for T1 and T2, when more information was available and most models 
did not have estimation problems. 
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 At T1 and at T2, a six-class model fit best for both mothers and teachers (see 
Table 25). Average class assignment probabilities close to 1.00 indicate a high degree of 
certainty in classification. In these models, good classification accuracy was obtained: the 
average probability of being assigned to the most likely class ranged from .91 to .99 for 
mothers at T1, from .81 to .97 for mothers at T2, from .88 to 1.00 for teachers at T1, from 
.91 to 1.00 for teachers at T2, and from .90 to 1.00 for fathers at T2. For fathers at T1, 
there were estimation problems (i.e., non-positive definite first-order derivative matrix) 
suggesting empirical underidentification. This might be due to the relatively small sample 
size for fathers relative to both teachers and mothers. At T2, the most complex model for 
fathers that could be estimated was a four-class model, which fit the data better than a 
three-class model.  
 Conceptual interpretation of the classes was similar across mothers and teachers 
and across waves (see Figures 10, 11, 12, and 13). The interpretation of each class is 
based on its class-specific means, which are displayed in these figures. For mothers at T1, 
Class 1 (n = 79, 40%) was characterized by low symptomatology. Class 2 (n = 21, 11%) 
was characterized by moderate symptomatology, but with more INT than EXT. Class 3 
(n = 65, 33%) was characterized by moderate symptomatology with more EXT than INT. 
Class 4 (n = 11, 5%) was characterized by high EXT and moderate INT. Class 5 (n = 19, 
10%) was characterized by moderate EXT and moderate INT (i.e., moderate co-occurring 
symptomatology). Class 6 (n = 4, 2%) was characterized by high EXT and high INT (i.e., 
high co-occurring symptomatology). At T2, all classes were conceptually similar, but the 
overall level of symptomatology in Class 5 and Class 6 were lower. Instead of the 
moderate and high levels of co-occurring symptomatology for Classes 5 and 6 found at 
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T1, these classes are respectively characterized by mild and moderate levels of co-
occurring symptomatology at T2. The size of the classes for mothers’ reports at T2 was 
as follows: Class 1 (n = 72, 39%), Class 2 (n = 24, 13%), Class 3 (n = 46, 25%), Class 4 
(n = 6, 3%), Class 5 (n = 25, 14%), and Class 6 (n = 12, 6%). 
 For teachers’ reports at T1, the classes were similar to the classes for mothers’ 
reports at T1. For teachers, the interpretation of Class 1 (low symptomatology; n = 103, 
55%), Class 2 (moderate symptomatology with more INT than EXT; n = 21, 11%), and 
Class 3 (moderate symptomatology with more EXT than INT; n = 36, 19%) was highly 
similar to the corresponding classes for mothers at T1. Class 4 (high EXT and moderate 
INT; n = 14, 7%) and Class 6 (high co-occurring symptomatology; n = 6, 3%) were 
similar to the corresponding classes for mothers except that these classes were 
characterized by a stronger imbalance between EXT and INT for teachers than for 
mothers. Class 5 (moderate symptom co-occurrence; n = 8, 4%) was similar to the 
corresponding class for mothers, but symptom levels were somewhat lower for teachers 
than for mothers at T1 (see Figures 10 and 12).  
 For teachers at T2, Class 1 (low symptom; n = 83, 48%), Class 2 (low EXT and 
low-to-moderate INT; n = 34, 20%), Class 3 (moderate symptomatology, but with more 
EXT than INT; n = 21, 12%), and Class 4 (High EXT, moderate INT; n = 13, 7%) were 
very similar to the corresponding classes at T1. At T2, Class 6 (high co-occurring 
symptomatology; n = 6, 3%) was characterized by less of a difference between levels of 
EXT and INT relative to T1, and can be interpreted as high co-occurring symptomatology 
(see Figures 12 and 13). Class 5 (moderate symptomatology, but with more INT than 
EXT; n = 17, 10%), in contrast, was characterized by greater INT relative to EXT at T2 
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(but not at T1), and could be interpreted as moderate symptomatology with a 
predominance of INT. 
 For fathers at T2, only four classes were identified (see Figure 14). Each of these 
classes was similar to analogous classes in the teacher and mother model. A low 
symptom class (n = 44, 45%), a moderate symptom class with more INT than EXT (n = 
28, 29%), a moderate symptom class with more EXT than INT (n = 19, 19%), and a class 
characterized by high EXT and moderate INT (n = 7, 7%) were identified. Contrary to 
expectations, there was more similarity in the number and interpretation of classes for 
mothers and teachers relative to mothers and fathers (compare Figures 10, 11, 12, and 13 
to Figure 14).  
 To provide additional information about the interpretation of these classes, I 
report the mean, SD, and range of T scores for model at T1, with T scores based on the 
same informant used in the latent profile analysis (see Table 26). T scores greater than 60 
indicate elevated risk for clinical levels of symptomatology (Achenbach, 1991a). As 
expected, the high co-occurring class (Class 6) showed extremely high T scores. 
However, it is important to note that the class labeled moderate co-occurring 
symptomatology (Class 5) also demonstrated elevated T scores. For mothers’ and 
teachers’ reports, respectively, the minimum T score in these classes was 65 and 59 for 
EXT and 65 and 64 for INT.  
Latent Transition Analysis 
 Based on the similarity across time for mothers and teachers, I attempted to 
estimate latent transition models in which a six-class model was estimated at T1 and at 
T2, and class membership at T2 was predicted from class membership at T1 using 
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multinomial logistic regression. These analyses were run with Mplus 7.1 and maximum 
likelihood estimation was used as a missing data treatment. Among the parameters 
produced by latent transition analyses are latent transition probabilities, which indicate 
the probability of transitioning from a given class at T1 to each class at T2. I first 
attempted to estimate this model without any constraints on the class-specific means, 
which does not stipulate that classes have the same interpretation across time; however, 
estimation of this model failed for both mothers and teachers. This is not uncommon, 
especially in relatively small samples, because the estimation of a large number of 
parameters can lead to empirical underidentification.  
 Next, a latent transition model for each informant in which class-specific means 
were constrained to be equal at T1 and T2 was estimated. This model ran successfully for 
teachers but not for mothers. The interpretation of the latent classes in the latent transition 
model for teachers was nearly identical to the interpretation of the corresponding classes 
in the T1 model for teachers (compare Figure 13 to Figure 15). The high degree of 
similarity between the constrained model and the T1 model suggests that the minor 
changes from T1 to T2 in the independently estimated latent profile models are an artifact 
of changes in sample composition from T1 to T2 (i.e., attrition) rather than true change in 
the structure of the latent classes over time. In the constrained model, class sizes at T1 
and at T2, respectively, were as follows: Class 1 (ns = 117 and 110, 58% and 55%), Class 
2 (ns = 19 and 30, 9% and 15%), Class 3 (ns = 41 and 37, 20% and 18%), Class 4 (ns = 
14 and 13, 7% and 6%), Class 5 (ns = 6 and 8, 3% and 4%), and Class 6 (ns = 4 and 3, 
2% and 1%). Unfortunately, the failure to successfully estimate an unconstrained latent 
transition model with which to compare the constrained model means that it is not 
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possible to determine whether the constrained model fits the data as well as the 
unconstrained model for teachers. 
 In the latent transition model for teachers, latent transition probabilities (ps) 
represent the probability of transitioning from a specific class at T1 to a specific class at 
T2 (see Table 27). Children in Class 1, which was by far the largest class, were most 
likely to remain in the same class, p = .67. These children also showed smaller 
probabilities of moving into Class 2 or Class 3, ps = .17 and .10, and were unlikely to 
transition into Class 4 or Class 6, ps = .05 and .01. These results indicate that children 
with low symptomatology were unlikely to increase in symptomatology, and those who 
did show increases in symptomatology were most likely to move into groups with 
moderate EXT and low INT or moderate INT and low EXT, rather than to increase 
dramatically in symptom levels. Children in Class 2 were most likely to remain in the 
same class, p = .41, or to transition into Class 1, p = .40, had smaller probabilities of 
transitioning to Class 3 or Class 5, ps = .10 and .10, and had zero probability of 
transitioning into Class 4 or Class 6. Consequently, children with mild INT and low EXT 
were most likely to remain stable or to decrease in symptomatology, and somewhat less 
likely to increase slightly in EXT alone or moderately in both INT and EXT. These 
children were very unlikely to increase dramatically in EXT alone. Members of Class 3 
(moderate EXT, low INT) were most likely to remain in Class 3, p = .31, or to transition 
to Class 1 (low symptom), p = .34. There was a smaller chance for members of Class 3 to 
transition to Class 2 (moderate INT, low EXT), Class 4 (high EXT, low INT), or Class 5 
(moderate co-occurring symptoms), ps =.11, .09, and .12. A member of Class 3 was 
unlikely to transition to Class 6 (extremely high EXT, high INT), p = .03). In summary, 
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members of Class 3 were most likely to transition into a class with similar or lower 
overall levels of symptomatology, p = 76, and relatively unlikely to transition to a class 
with higher overall levels of symptomatology, p = 24. Members of Class 4 were most 
likely to transition to Class 1 or Class 3, ps =.20 and .53. There was a smaller chance for 
members of Class 4 to remain in the same class, p = .10, or to transition to Class 5 or 
Class 6, ps = .09 and .09. This indicates that children with high EXT and low INT at T2 
were likely to show stable or decreasing aggression combined with stable, low INT. 
These children were less likely to transition to classes with high co-occurring 
symptomatology. Members of Class 5 were most likely to move into Class 3 or Class 4, 
ps = .46 and .28, or to remain in Class 5, p = .26. Consequently, children with moderate 
levels of co-occurring symptomatology were most likely to show small decreases in EXT 
and moderate decreases in INT, and were somewhat less likely to show small increases in 
EXT and moderate decreases in INT or to remain stable in their symptomatology. 
Finally, children in Class 6 were likely to transition into Class 1, p = .33, or to Class 4, p 
= .67. Children with extremely high EXT and high INT notably showed no stability in 
classification from T1 to T2. Instead, they were most likely to decrease moderately in 
both EXT and INT or, surprisingly, to move to the low symptom group. Unfortunately, 
the small size of this group limits the conclusions that can be drawn from these transition 
probabilities. With the exception of the low symptom class (Class 1), all classes at T1 
were more likely to transition to a different class than to remain stable in classification. 
This relatively low degree of classification stability is somewhat surprising given the 
similarities in the interpretation of the classes at T1 and T2; despite the emergence of 
conceptually similar classes at T1 and T2 and high certainty in classification in cross-
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sectional models at both T1 and T2 , most individuals were assigned to different classes 
at T1 and T2.  
Prediction of Latent Class Membership at T1 
 Most likely class membership from the mother and teacher latent profile models 
at T1 were exported for subsequent predictive analysis using multinomial logistic 
regression in SAS 9.3. As in Study 2, models were run for all four combinations of 
mothers’ and teachers’ reports of temperament and symptomatology: (1) mothers’ reports 
of symptomatology and temperament; (2) teachers’ reports of symptomatology and 
temperament; (3) mothers’ reports of temperament and teachers’ reports of 
symptomatology; and (4) teachers’ reports of temperament and mothers’ reports of 
symptomatology. Each predictor was tested in a separate model, and age and sex were 
included as covariates in all models.  
 Maximum likelihood estimation was used as a missing data treatment for the 
latent  profile models; however, listwise deletion was used as a missing data treatment for 
the predictive analyses, such that individuals who were missing on the predictors 
(parenting and/or temperament variables, depending on the specific model) were not 
included in these analyses. In the analyses based on mothers’ reports, 199 individuals 
were assigned to a latent class and sample size ranged from 176 to 198 in the predictive 
models. In the analyses based on teachers’ reports, 188 individuals were assigned to a 
latent class and sample size ranged from 172 to 186 in the predictive models.  
 In these analyses, the primary goal was to distinguish between high co-occurring 
symptomatology and other symptom groups. However, the cell sizes for the high co-
occurring classes were very small: at T1, N = 7 for the teacher-report model and N = 4 for 
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the mother-report model. Consequently, I evaluated the possibility of combining the high 
and moderate co-occurring classes for the purposes of the predictive analyses. In logistic 
regression analyses, I used temperament and parenting (but not their interactions, due to 
limitations in cell sizes) as predictors of the contrast between the high and moderate co-
occurring groups. In the models based on teachers' reports of symptomatology, higher 
mother-reported impulsivity (but not teacher-reported impulsivity) predicted greater odds 
of membership in Class 6 (high co-occurring symptomatology) relative to Class 5 
(moderate co-occurring symptomatology), OR = .08, p = .006. There was very little 
similarity in impulsivity scores between these two groups. Mean impulsivity scores for 
each class (unadjusted for age and sex) were as follows: Class 1 M = 4.26, Class 2 M = 
4.41, Class 3 M = 4.87, Class 4 M = 5.31, Class 5 M = 4.42, and Class 6 M = 5.49. When 
impulsivity was examined for the high and co-occurring classes separately (with each of 
these classes contrasted with all other classes), it significantly distinguished Class 6 (high 
co-occurring symptomatology) from Class 1 (low symptom), Class 2 (moderate INT), 
and Class 3 (moderate EXT), ORs = .07, .09, and .07. It distinguished Class 5 from Class 
4 (high EXT) only, OR = 7.36. However, the direction of these effects was reversed for 
Class 6 relative to Class 5. High impulsivity predicted greater odds of membership in 
Class 6 relative to other classes, whereas high impulsivity predicted lower odds of 
membership in Class 5 relative to Class 4. Based on these results, combining Class 5 and 
Class 6 might not be valid for analyses that include impulsivity as a predictor; however, 
differences between Class 5 and Class 6 were not replicated for teachers' reports of 
temperament in the model using teachers' reports of symptomatology, nor was it 
replicated for teachers' or parents' reports of temperament in the model using mothers' 
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reports of symptomatology. There were no other significant differences between these 
two groups. Based on the results of these analyses, these two classes were combined for 
all predictive analyses except for parents’ reports of impulsivity as a predictor of 
mothers’ reports of symptomatology.  
 Because the primary interest was in distinguishing the classes with co-occurring 
symptomatology from other symptom patterns, four contrasts were tested. A combined 
group consisting of Class 6 (the high co-occurring symptom class) and Class 5 (moderate 
co-occurring symptom class) was contrasted with Class 1 (low symptom), Class 2 
(moderate INT), Class 3 (moderate EXT), and Class 4 (high EXT) for temperament 
dimensions including fear, shyness, anger, inhibitory control, and attention focusing. 
Each aspect of temperament was tested independently in a separate logistic regression 
model. In addition, interactions between inhibitory control and anger, inhibitory control 
and fear, attention focusing and anger, and attention focusing and fear were tested. 
Although it is uncommon for investigators to disaggregate different aspects of effortful 
control when examining moderation effects, there is some evidence that attentional 
control is more important at moderating the relations between emotionality and 
symptomatology (White et al., 2011). Consequently, I hypothesized that attention 
focusing would be a stronger moderator of anger and fear than inhibitory control. 
Interactions between parenting (i.e., mutually responsive orientation and warmth) and 
anger, fear, attention focusing, and inhibitory control were also tested. Based on previous 
findings, parenting was expected to be more strongly related to symptomatology for 
children low in effortful control and high in anger. Because results for fear were 
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inconsistent in previous studies, no direction of effect was hypothesized. All models 
controlled for age at T1 and for sex of the child. 
 With respect to the main effects of temperament, there were relatively consistent 
effects for anger and effortful control across informants (see Table 28). In the model 
based on teachers’ reports of symptomatology, high anger reported by teachers (but not 
by parents) predicted greater odds of membership in Class 5/6 (co-occurring 
symptomatology) relative to Class 1 (low symptom) or Class 2 (moderate INT), ORs = 
.19 and .20. In the model based on mothers’ reports of symptomatology, high anger 
reported by teachers and parents distinguished between Class 5/6 and both Class 1 and 
Class 2 in a similar way, ORs for teachers’ reports of anger = .61 and .52, and ORs for 
parents’ reports of anger = .16 and .28. In the model based on teachers’ reports of 
symptomatology, high inhibitory control reported by teachers predicted greater odds of 
membership in Class 1 and Class 2 relative to Class 5/6, ORs = 5.66 and 5.45, and high 
inhibitory control reported by parents significantly distinguished between Class 5/6 and 
Class 1 only, OR = 3.28. The pattern of results for inhibitory control was very similar in 
the model based on mothers’ reports of symptomatology: high inhibitory control 
predicted greater odds of membership in Class 1 relative to Class 5/6 and for Class 2 
relative to Class 5/6 for teachers’ reports of inhibitory control, ORs = 2.88 and 3.46, and 
for parents’ reports of inhibitory control, ORs = 4.72 and 4.63. Results for attention 
focusing were similar to the results for inhibitory control as well (see Table 28), with one 
notable exception: in the model based on mothers’ reports of symptomatology, high 
attention focusing unexpectedly predicted greater odds of membership in Class 4 (high 
EXT) relative to Class 5/6 (co-occurring symptomatology) for parents’ (but not teachers’) 
 86 
reports of attention focusing. This finding was not replicated for either informant of 
temperament in the model based on teachers’ reports of symptomatology. These results 
indicate that high anger and low effortful control are risk factors for co-occurring 
symptomatology relative to the low symptom and moderate INT symptom patterns, but 
that these aspects of temperament generally do not distinguish children with symptom co-
occurrence from children with pure EXT symptomatology. These results are notable for 
high levels of consistency when predicting class membership within and across 
informants. In contrast to the results for anger and effortful control, there were no main 
effects of fear and no consistent pattern of results for shyness (see Table 28).  
 Next, inhibitory control and attention focusing were examined as moderators of 
fear and anger. For anger, a separate model was run for each combination of informants 
(parent-report temperament, parent-report symptomatology; parent-report temperament, 
teacher-report symptomatology; teacher-report temperament, parent-report 
symptomatology; teacher-report temperament, teacher-report symptomatology). In 
addition, inhibitory control and attention focusing were tested as moderators in separate 
models. This resulted in eight different models for anger.  Only parents reports of fear 
were available for analysis, so for the moderating analyses involving fear only two 
combinations of informants (parent-report temperament, parent-report symptomatology; 
parent-report temperament, teacher-report symptomatology) were used. As for anger, 
inhibitory control and attention focusing were tested as moderators in separate models. 
This resulted in four interaction models for fear . In total, 12 temperament × temperament 
interaction models were tested. As before, sex and age were included as control variables 
in each model. To probe significant interactions, I used the procedure recommended by 
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Aiken and West (1991), testing whether the odds ratios were significantly different from 
zero at values of the moderator 1 SD below the mean, at the mean, and 1 SD above the 
mean.  
 In the model based on teachers’ reports of symptomatology, there were no 
significant interactions between anger and inhibitory control (see Table 28). However, in 
the model based on mothers’ reports of symptomatology, the interaction between anger 
and inhibitory control reported by parents (but not teachers) distinguished between Class 
5/6 (co-occurring symptom classes) and Class 3 (moderate EXT). For children low (−1 
SD) and average in parents’ reports of inhibitory control, high anger was related to a 
greater odds being in the co-occurring classes relative to the moderate EXT class, ORs = 
.21 and .43, ps = .003 and .044. There was no relation between anger and class 
membership for children high (+1 SD) in inhibitory control, OR = .88, p = .827. 
 In the model based on teachers’ reports of symptomatology, there were also no 
significant interactions between anger and attention focusing. However, in the model 
based on mothers’ reports of symptomatology, the interaction between anger and 
attention focusing distinguished between Class 5/6 (co-occurring symptom classes) and 
all other classes for parents’ reports of temperament, and between Class 5/6 and Class 1 
(low symptom) and Class 5/6 and Class 3 (moderate EXT) for teachers’ reports of 
attention focusing. Probing the interaction comparing the co-occurring symptom classes 
to the moderate EXT class indicated that for teachers’ reports of temperament, anger was 
unrelated to membership at low and average levels of attention focusing, ORs = 1.03 and 
.62, ps = .903 and .059, and high anger predicted greater odds of being in the co-
occurring class relative to the moderate EXT class at high attention focusing, OR = .37, p 
 88 
= .012. However, the direction of these simple effects was reversed for parents’ reports of 
temperament, such that high anger was related to greater odds of membership in the co-
occurring class relative to the moderate EXT class at low and average levels of attention 
focusing, ORs = .13 and .31, p < .001 and p = .005, but was unrelated at high levels of 
attention focusing, OR = .76, p = .572. The pattern was similar for the contrast between 
the co-occurring classes and the low symptom group. When teachers reported on 
temperament, anger was unrelated to class membership at low levels of attention 
focusing, OR = .99, p = .963, and high anger predicted greater odds of membership in the 
co-occurring classes relative to the low symptom class at average and high levels of 
attention focusing, ORs = .605 and .371, ps = .042 and .009. When parents reported on 
temperament, high anger was related to greater odds of membership in the co-occurring 
classes relative to the low symptom class at low and average levels of attention focusing, 
ORs = .13 and .31, p < .001 and p = .005, and anger was unrelated to class membership at 
high levels of attention focusing, OR = .76, p = .572. For the contrast between the co-
occurring classes and the high EXT class, there were no significant simple effects. 
However, for the contrast between the high co-occurring classes and moderate INT class, 
high anger (reported by parents) was related to greater odds of membership in the co-
occurring class relative to the moderate INT class for low and moderate levels of parent-
reported attention focusing, ORs = .09 and .26, ps = .003 and .006, and there was no 
relation between anger and class membership at high levels of attention focusing, OR = 
.73 and p = .547. High anger was consistently associated with greater odds of 
membership in the co-occurring classes relative to other classes, but the moderating role 
of attention focusing differed depending on the informant. When teachers reported on 
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temperament, the relation between anger and class membership was strongest for children 
with high attention focusing, and when parents reported on temperament, the relation 
between anger and class membership was strongest for children with low attention 
focusing.  
 In the model based on teachers’ reports of symptomatology, the interaction 
between parents’ reports of fear and inhibitory control, and between parents’ reports of 
fear and attention focusing, distinguished between Class 5/6 (co-occurring symptom 
classes) and Class 4 (high EXT). None of the simple effects of fear was significantly 
different from 1.0 when inhibitory control was used as the moderating variable. High fear 
predicted greater odds in the co-occurring classes relative to the high EXT class at low 
levels of attention focusing, OR = .19. p = .015, and was unrelated to class membership at 
average and high levels of attention focusing, ORs = .78 and 3.20, ps = .637 and .182.  
 Parenting predicted class membership in the model based on teachers’ reports of 
symptomatology, but not the model based on mothers’ reports of symptomatology. In the 
former model, high warmth predicted lower odds of membership in Class 5/6 (co-
occurring symptom classes) relative to Class 1 (low symptom) and Class 2 (moderate 
INT), ORs = 2.84 and 2.50. High MRO predicted lower odds of membership in Class 5/6 
relative to all other classes (see Table 29). There were no significant interactions between 
parenting and anger, fear, inhibitory control, or attention focusing in either set of models 
for either informant of temperament.  
 To test the hypothesis that MRO would predict class membership over and above 
the effects of parental warmth, I estimated a model in which warmth and MRO were both 
included as predictors of class membership in the model based on teachers' reports of 
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symptomatology (see Table 29). In this model, MRO significantly distinguished between 
the high co-occurring symptom groups and all other groups while controlling for parental 
warmth, whereas parental warmth did not significantly distinguish between the high co-
occurring symptom groups and any other group while controlling for MRO. In the 
corresponding model based on mothers’ reports of symptomatology, neither parental 
warmth nor MRO distinguished between the high co-occurring classes and any other 
class.  
Study 3 Discussion 
 A person-centered analytic approach was adopted in this study to attempt to 
identify categorically distinct patterns of INT and EXT symptomatology. A six-class 
model fit the data best for mothers’ and teachers’ reports at T1 and T2. Furthermore, the 
interpretation of these classes was similar across both of these informants and across 
time. Class separation seemed to reflect a combination of severity (overall levels of 
symptomatology) and directionality (the relative dominance of INT or EXT 
symptomatology) for both mothers and teachers. In these models, there was a large class 
with low INT and EXT symptomatology, three moderate symptom classes that differed 
primarily due to directionality (low INT with moderate EXT; moderate INT with low 
EXT; and moderate co-occurring INT/EXT), a high EXT class (high EXT, low INT), and 
a high co-occurring INT/EXT class. Unfortunately, the high similarity between the 
models based on mothers’ and teachers’ reports was not shared with the model based on 
fathers’ reports. At T1, the model for fathers had estimation problems, and at T2 the best 
fitting model for fathers had only four classes. The lack of similarity between the models 
based on fathers’ reports might reflect a limitation of the data, in that fathers’ reports had 
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more missing data and consequently might not have provided enough information for 
model estimation.  
 Given the similarity in the models based on mothers’ and teachers’ reports at T1 
and T2, I attempted to estimated latent transition models for these informants to 
determine whether individuals remained stable in their classification over time. A latent 
transition model could be estimated for teachers’ reports only when the class-specific 
means were constrained to be equal across time. Unfortunately, it was not possible to 
estimate such a model for mothers’ reports, likely because although there was a large 
degree of similarity in the class structure at T1 and T2 for mothers reports, two of the 
classes did show substantial differences in mean levels of symptomatology when the 
classes at T1 and T2 were compared.  
 In the model based on teachers’ reports, individuals in all classes except for the 
low symptom class were less likely to remain in the same class than to transition to 
another class. However, individuals were nonetheless likely to transition to a similar class 
than the a highly dissimilar class, and many of these transitions are from more severe 
symptom classes to less severe symptom classes. This is consistent with the decreases in 
EXT observed in Study 2, although the interpretation of these results is much less 
straightforward than the results of the latent growth curve analyses. 
 In general, it appears that a large sample is required to apply latent profile 
analysis to multiple domains of symptomatology, especially when overall symptom 
levels are low. In this study, up to 55% of all participants were classified as “low 
symptom” depending on the model. The combination of a positively skewed distribution 
bounded by zero and a relatively low mean creates problems for identifying small classes 
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at the upper tail of the distribution. Yet this is exactly the distribution that is likely to be 
obtained with a community sample (even when high scoring individuals are oversampled, 
as in this study). This means that despite what initially appears to be a reasonable sample 
size (N = 199), there are actually many fewer individuals who can plausibly be assigned 
to classes with higher class-specific means.  
 The predictive analyses were generally similar to the results of the growth curve 
analyses, although more difficult to summarize due to the large number of comparisons 
among the groups. As in Study 2, the most consistent prediction was obtained for 
inhibitory control, attention focusing, impulsivity, and anger. Furthermore, as in Study 2, 
MRO emerged as a more consistent predictor of symptomatology than parental warmth. 
However, many of the contrasts for temperament were nonsignificant, with most results 
distinguishing the co-occurring classes (combined) from the low symptom class, which 
was the most dissimilar in overall severity. In general, prediction of class membership 
derived from latent profile analysis appears to be less powerful at detecting effects than 
the single population models used in Study 2, which provided much more consistent 
results across informants. This might be at least partially due to the small sizes of many 
of the classes. 
 There were some interesting differences with respect to prediction of 
symptomatology from MRO in Study 2 and Study 3. In Study 2, MRO was negatively 
related to EXT for all three informants (mothers, fathers, and teachers), and showed 
inconsistent relations with INT depending on the informant, with MRO positively related 
to overall levels of INT at the start of the study for mothers and negatively related for 
teachers. One possible explanation for this finding is that some mothers appear to 
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maintain a more protective (and perhaps more emotionally close) relationship with 
children at risk for INT problems (Kiel & Buss, 2010). In predictive models in Study 3 
(which did not include fathers’ reports of symptomatology), MRO distinguished between 
the co-occurring classes and all other classes in the model based on teachers’ reports of 
symptomatology. This suggests that low MRO might be a risk factor that is specific to 
co-occurring symptomatology. Unfortunately, this finding was not replicated in the 
model based on mothers’ reports of symptomatology, and there was no adjustment for 
multiple testing in Study 3. Even though these limitations cast some doubt about whether 
the relation between MRO and co-occurring symptomatology is truly robust, 
investigators should remain open to the possibility that predictors of co-occurring 
symptomatology differ somewhat from predictors of INT or EXT alone.  
 Although significant interactions between anger and effortful control and fear and 
effortful control were found, these should be viewed with skepticism because they did not 
replicate across informants and there was no adjustment for multiple testing in these 
analyses. As hypothesized, attention focusing was a more consistent moderator of the 
relation between anger and symptomatology than was inhibitory control. However, when 
the simple effects were probed for attention focusing, there were some inconsistencies 
across informants. In the model based on mothers’ reports of symptomatology, anger was 
more strongly positively related to symptomatology at high levels of attention focusing 
for teachers’ reports of temperament, and was more strongly positively related to 
symptomatology at low levels of attention focusing for mothers’ reports of temperament. 
Although it is encouraging that an interaction was found for both informants, it is 
difficult to interpret given the inconsistency in the simple effects. These effects should be 
 94 
investigated in larger samples to clarify the nature of this interaction with greater 
precision.  
 In summary, this study provides proof-of-concept that latent profile analyses can 
be a valuable approach for identifying categorically distinct individuals. In many cases, it 
might be important to distinguish among different patterns of symptomatology, and 
person-centered analytic methods are a good way of approaching this problem. However, 
the results of this study also make it clear that large samples with ample variability in 
symptom levels are needed in order to provide meaningful results. In this study, the small 
sample and relatively low variability in symptom levels relative to the high model 
complexity made it impossible to examine more interesting questions about the 
invariance of class membership across informants and across time, and the low power for 
detecting effects in the predictive analyses that result from a large number of small 
classes mean that the lack of consistency in the results is not very informative; we do not 
know whether the null findings for many contrasts are due to the absence of an effect or 
because of low power, and the lack of precision with respect to the estimates in some 
cases might have led to inconsistencies in the results that are difficult to interpret.  
General Discussion 
 Each of the three studies addressed agreement among different informants with 
respect to INT and EXT symptomatology. This was most explicit in Study 1, in which the 
convergent validity of different informants was examined and measurement invariance 
with respect to time was tested. The results of the first study were encouraging in that the 
degree to which mothers, fathers, and teachers agree did not change over time, and their 
agreement was largely unaffected by SES, sex, and age of the child. In general, the 
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descriptive results of this study confirmed prior findings: there is greater agreement 
between mothers and fathers than there is between either parent and teachers. However, 
some novel questions were also examined in Study 1. A major contribution of this study 
was that it was possible to determine whether agreement among informants differed 
depending on whether they were rating INT or EXT. Indeed, it does appear that teachers 
and parents have lower levels of agreement for INT than for EXT, whereas mothers and 
fathers have similar levels of agreement for INT and for EXT.  
 Future studies should attempt to understand why agreement differs across 
informants. For example, is agreement primarily attributable to contextual differences in 
behavior across different settings such as the home and the school (Kraemer et al., 2003), 
or is it specific to the social role of the informant (e.g., parent vs. teacher)? This could 
potentially be addressed in a multi-trait, multi-method design by assessing 
symptomatology using a single informant (e.g., a trained observer) across multiple 
settings. Although it was not possible to include adolescents’ self-reports in the model 
testing longitudinal invariance, this is also an important direction for future research.  
 In the second study, the longitudinal development of INT and EXT symptoms 
was examined using data reported by mothers, fathers, and teachers. Person-centered 
methods failed to be of much use in this study, likely because of the relatively small 
sample size. Latent growth models provided a more interpretable solution and fit well. 
Although there were some differences among these models with respect to mean 
symptom levels and the amount of variability across individuals in symptom 
development, the results with respect to mean-level change over time were largely similar 
across informants, with EXT declining and INT remaining relatively flat. Prediction in 
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these models was remarkably consistent with respect to temperament across informants, 
although there was a general lack of prediction of the slope.  
 There are a number of promising future directions for this line of research. First, it 
is important to determine whether changes in temperament predict subsequent changes in 
symptomatology or whether changes in symptomatology predict subsequent changes in 
temperament, and whether the relation between temperament and symptomatology 
remains consistent as children age. A strength of the results in this study was that the 
relations between temperament and symptomatology were largely consistent across 
informants. Nonetheless, questionnaire measures do have limitations (Kagan, 1998) and 
replication of these results using behavioral measures of temperament would be desirable.  
 In the third study, patterns of symptom co-occurrence were modeled. There was 
consistency across mothers’ and teachers’ reports in the number of classes identified and 
the six classes in the best-fitting models were largely similar across these informants. In 
contrast, results for fathers’ reports were somewhat dissimilar, with four rather than six 
classes identified and estimation problems that were likely attributable to the smaller 
sample size for fathers’ reports. Although models were estimated at T3 and T4 for all 
informants, the results were dissimilar to earlier assessments. A latent transition model 
was estimated for teachers’ reports at T1 and T2, but could not be estimated for mothers’ 
reports. 
 The relatively small sample size and a preponderance of low-scoring individuals 
were clear limitations for the estimation of these models. The two co-occurring groups, 
which differed in severity, had to be combined for subsequent analyses because the size 
of each of these groups was too small to examine individually. In general, prediction was 
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less consistent in this study than in Study 2. Although latent profile analysis provides a 
number of statistical and conceptual advantages over other approaches to the study of 
symptom occurrence, a much larger sample with greater variability in symptom levels is 
required to maximize what can be learned from these models; the results were largely 
disappointing due to the limitations of the data set used for the latent profile analyses 
used in Study 2 and Study 3.  
  This investigation had several strengths, as well as some limitations. Strengths of 
the data set included the multimethod, longitudinal design, which made it possible to 
examine questions pertaining to agreement among different informants and to symptom 
development over a six year span that included middle childhood and early adolescence. 
Unfortunately, the study period spanned the onset of puberty, but it was not possible to 
include pubertal status as a covariate after recoding the data to minimize within-wave 
variability in age, even though puberty is related to increases depressive symptomatology 
(Hyde et al., 2008). This omission likely introduced some error into the data.  
 An additional strength of this investigation was the use of high-quality behavioral 
measures of parenting. Many studies that investigate the effects of parenting on 
symptomatology use questionnaire measures of parenting, and this is especially true for 
the literature on parenting × temperament interactions. There were few significant 
parenting × temperament interactions in Study 2 or Study 3, but it is not clear whether 
this is primarily a result of low power, or whether such interactions are more rare for 
observed measures relative to questionnaire measures. In future research, these questions 
should be addressed in adequately powered samples and using a number of different 
aspects of parenting. In Study 2 and Study 3, MRO was more consistently related to 
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symptomatology than was parental warmth, and the most consistent relations were 
between MRO and EXT in Study 2. Although MRO is related to parenting behavior, it is 
a measure of the parent-child relationship that also takes children’s positivity and 
cooperation with their parents into account. As a result, an alternative explanation of the 
strength of the relation between MRO and symptomatology is that children’s 
symptomatology negatively impacts the parent-child relationship over and above any 
effects of parental warmth. At present, MRO has not been widely investigated and it is 
unknown how this construct changes over time, how it is related to other aspects of 
parenting and to temperament, and whether it is likely to play a causal role in the 
development of INT and EXT. These are all important questions for future longitudinal 
studies to address.  
 Although a wide range of symptomatology was represented in this study, 
variability in SES was more limited. Participants were mostly from working and middle 
class families, and racial and ethnic variability in the sample was also limited. These 
participant characteristics raise questions about the generalizability of the findings to 
minority groups and families living in poverty.  
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Table 1 
Ns for INT/EXT Before and After Recoding Data 
  Mother  
 
Father 
 
Teacher 
 
Adolescent 
Self-Report 
Ns Before Recoding Data 
         T1 209 
 
116 
 
194 
    T2 192 
 
115 
 
180 
    T3 174 
 
95 
 
163 
    T4 153 
 
108 
 
151 
 
164 
Ns After Recoding Data 
         T1 199 
 
118 
 
188 
    T2 185 
 
104 
 
174 
    T3 164 
 
98 
 
161 
    T4 139 
 
98 
 
123 
 
143 
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Table 2 
Descriptive Statistics for Parenting and Temperament Variables 
  N Mean SD Skewness Kurtosis 
Observed Parenting 
       Mutually Responsive Orientation 210 3.76 0.96 0.01 1.59
  Parental Warmth 212 0.00 0.89 0.52 −0.17 
Parent Report 
       Shyness 209 3.63 1.26 0.15 −0.72
  Impulsivity 209 4.55 0.84 −0.03 −0.22 
  Anger 209 4.81 0.87 −0.21 −0.16 
  Fear 210 4.02 0.92 −0.08 −0.06 
  Inhibitory Control 209 4.59 0.90 −0.50 0.24 
  Attention Focusing 209 4.70 0.84 −0.33 −0.14 
Teacher Report 
       Shyness 193 3.34 1.29 0.52 −0.22
  Impulsivity 194 4.12 1.16 −0.17 −0.51 
  Anger 195 3.82 1.28 0.25 −0.66 
  Inhibitory Control 195 5.03 1.07 −0.36 −0.78 
  Attention Focusing 195 4.90 1.17 −0.51 −0.27 
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Table 3 
 Descriptive Statistics for Untransformed Mother, Father, Teacher, and Youth Self Report 
INT/EXT Variables 
  N Mean SD Skewness Kurtosis 
Mother Child Behavior Checklist           
  INT T1 199 0.36 0.26 1.35 2.89 
  INT T2 185 0.35 0.24 0.74 0.10 
  INT T3 164 0.32 0.26 1.14 1.29 
  INT T4 139 0.33 0.28 1.14 0.88 
  EXT T1 199 0.48 0.31 0.82 0.20 
  EXT T2 185 0.42 0.26 0.78 0.29 
  EXT T3 164 0.36 0.26 1.02 1.18 
  EXT T4 139 0.35 0.26 1.12 2.10 
Father Child Behavior Checklist 
       INT T1 118 0.27 0.25 1.66 3.94
  INT T2 104 0.26 0.23 1.21 1.70 
  INT T3 98 0.27 0.23 1.26 1.53 
  INT T4 98 0.27 0.21 1.22 2.11 
  EXT T1 118 0.38 0.26 1.09 1.28 
  EXT T2 104 0.31 0.21 1.13 1.49 
  EXT T3 98 0.32 0.23 0.94 0.15 
  EXT T4 98 0.32 0.22 1.07 1.07 
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Teacher Report Form 
       INT T1 188 0.20 0.20 1.85 3.74
  INT T2 174 0.24 0.24 1.61 2.73 
  INT T3 161 0.19 0.18 1.38 1.55 
  INT T4 123 0.19 0.20 1.53 2.37 
  EXT T1 188 0.30 0.37 1.73 3.05 
  EXT T2 174 0.29 0.35 1.56 2.27 
  EXT T3 161 0.24 0.31 2.04 5.11 
  EXT T4 123 0.20 0.28 1.94 3.42 
Youth Self Report 
       INT T4 143 0.42 0.25 0.63 0.10
  EXT T4 143 0.41 0.27 0.98 1.10 
 
  
1
1
6
 
Table 4 
Descriptive Statistics for INT/EXT T Scores 
    INT 
 
EXT 
    N Mean SD T Score > 60 
 
N Mean SD T Score > 60 
T1 Mother 199 58.73 10.62 47.74% 
 
199 57.93 10.74 45.23% 
 
Father 118 53.68 11.68 29.66% 
 
118 54.01 9.77 29.66% 
 
Teacher 188 52.77 9.80 22.87% 
 
188 55.00 10.42 32.91% 
T2 Mother 185 58.06 10.52 46.49% 
 
185 55.72 9.94 34.59% 
 
Father 104 53.11 11.36 28.85% 
 
104 51.65 8.82 17.31% 
 
Teacher 174 54.13 10.85 34.48% 
 
174 54.44 10.40 32.18% 
T3 Mother 170 56.20 11.57 35.88% 
 
170 54.15 10.37 30.59% 
 
Father 98 53.57 11.03 28.57% 
 
98 51.92 10.03 24.49% 
 Teacher 155 52.06 9.59 24.52%  155 52.81 9.49 24.52% 
Note. T1 = Time 1, T2 = Time 2, T3 = Time 3.  
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Table 5 
Correlations among Mother INT/EXT Scores across Time and Father INT/EXT Scores 
across Time 
  
1 2 3 4 5 6 7 8 
1 INT T1 – .60 .50 .48 .56 .42 .27 .25 
2 INT T2 .66 – .57 .52 .43 .60 .36 .35 
3 INT T3 .52 .29 – .73 .32 .32 .44 .24 
4 INT T4 .46 .51 .79 – .32 .30 .26 .44 
5 EXT T1 .51 .21 .25 .30 – .74 .60 .60 
6 EXT T2 .32 .53 .39 .30 .54 – .67 .59 
7 EXT T3 .19 .37 .53 .38 .69 .82 – .64 
8 EXT T4 .19 .14 .40 .42 .58 .63 .77 – 
Note. Correlations among mother report variables are above the main diagonal and 
correlations among father report variables are below the main diagonal. Bold = p < .05. 
Italic = p < .10. 
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Table 6 
 Correlations among Teacher INT/EXT Scores across Time 
    1 2 3 4 5 6 7 8 
1 INT T1 – .19 .15 .16 .44 .12 .00 .06 
2 INT T2 .00 – .32 .08 .14 .45 .13 .13 
3 INT T3  
 
– .25 .15 .08 .29 .11 
4 INT T4  
  
– .27 .12 .16 .32 
5 EXT T1  
   
– .47 .37 .46 
6 EXT T2  
    
– .56 .43 
7 EXT T3  
     
– .33 
8 EXT T4         – 
Note. Bold = p < .05. Italic = p < .10. 
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Table 7 
Cross-Informant Correlations for INT/EXT 
  Mother Child Behavior Checklist 
  INT EXT 
  T1 T2 T3 T4 T1 T2 T3 T4 
Father Child  
Behavior Checklist 
          INT .49 .55 .43 .55 .30 .21 .21 .26
  EXT .35 .29 .13 .23 .65 .45 .58 .55 
TRF 
          INT −.05 .09 .11 .12 −.03 .09 .03 .15
  EXT −.01 −.01 .02 −.05 .35 .32 .34 .43 
YSR 
          INT 
   
.23
   
.17
  EXT    −.05    .38 
  Father CBCL 
Teacher Report Form 
          INT .08 .13 .29 .02 .11 .06 .06 −.18
  EXT .06 −.07 .05 −.10 .34 .31 .37 .11 
YSR 
          INT 
   
.33
   
.16
  EXT    −.01    .36 
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  Teacher Report Form 
Youth Self Report 
          INT 
   
.24
   
.21
  EXT    .24    .46 
Note. CBCL = Child Behavior Checklist. TRF = Teacher Report Form. YSR = Youth 
Self Report. Bold = p < .05. 
 
  
1
2
1
 
Table 8 
Descriptive Statistics for INT/EXTParcels 
 
Time 1 Time 2 Time 3 Time 4 
 M SD M SD M SD M SD 
Mother Child Behavior Checklist N = 199 N = 185 N = 164 N = 139 
  INT Parcel 1 0.56 0.22 0.55 0.21 0.51 0.23 0.51 0.25 
  INT Parcel 2 0.55 0.26 0.53 0.26 0.50 0.29 0.49 0.30 
  EXT Parcel 1 0.68 0.23 0.62 0.21 0.56 0.23 0.53 0.25 
  EXT Parcel 2 0.62 0.25 0.58 0.24 0.54 0.26 0.54 0.27 
Father Child Behavior Checklist N = 118 N = 104 N = 98 N = 98 
  INT Parcel 1 0.46 0.25 0.45 0.25 0.45 0.23 0.46 0.23 
  INT Parcel 2 0.42 0.29 0.42 0.28 0.45 0.27 0.46 0.26 
  EXT Parcel 1 0.60 0.22 0.53 0.21 0.53 0.22 0.52 0.23 
  EXT Parcel 2 0.53 0.26 0.49 0.23 0.49 0.25 0.50 0.23 
Teacher Report Form N = 188 N = 174 N = 161 N = 123 
  INT Parcel 1 0.38 0.23 0.41 0.27 0.37 0.23 0.36 0.25 
  
1
2
2
 
  INT Parcel 2 0.36 0.26 0.40 0.28 0.34 0.26 0.34 0.28 
  EXT Parcel 1 0.43 0.34 0.40 0.33 0.36 0.32 0.30 0.30 
  EXT Parcel 2 0.44 0.36 0.43 0.36 0.38 0.33 0.33 0.33 
Youth Self Report       N = 143 
  INT Parcel 1       0.64 0.20 
  INT Parcel 2       0.55 0.27 
  EXT Parcel 1       0.53 0.23 
  EXT Parcel 2       0.66 0.24 
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Table 9 
 Model fit for Cross-sectional Essentially Tau-equivalent Models 
 
Time 1 Time 2 Time 3 Time 4 
 
Mother Reference 
χ2(DF = 49) 88.288, p < .001 97.464, p < .001 98.270, p < .001 88.265, p < .001 
RMSEA 0.063 0.072 0.075 0.073 
  90%CI [0.041, 0.084] [0.051, 0.093] [0.053, 0.097] [0.048, 0.098] 
CFI 0.971 0.962 0.957 0.960 
SRMR 0.076 0.066 0.072 0.070 
 Teacher Reference 
χ2(DF = 49) 81.889, p = .002 87.264, p < .001 92.353, p < .001 85.231, p = .001 
RMSEA 0.058 0.064 0.071 0.070 
  90%CI [0.034, 0.079] [0.041, 0.085] [0.048, 0.092] [0.044, 0.095] 
CFI 0.976 0.970 0.962 0.963 
SRMR 0.071 0.070 0.062 0.076 
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Table 10 
Standardized Factor Loadings for Constrained Multigroup Model, Mother Reference 
  Time 1 Time 2 Time 3 Time 4 
Internalizing Factor Loadings 
      Reference Factor 
        Mother INT Parcel 1 0.94 0.95 0.96 0.92
    Mother INT Parcel 2 0.84 0.84 0.80 0.80 
    Teacher INT Parcel 1 0.17 0.17 0.17 0.18 
    Teacher INT Parcel 2 0.17 0.17 0.17 0.17 
    Father INT Parcel 1 0.53 0.51 0.52 0.51 
    Father INT Parcel 2 0.47 0.48 0.48 0.48 
  Teacher INT Method Factor Loadings 
        Teacher INT Parcel 1 0.89 0.89 0.88 0.92
    Teacher INT Parcel 2 0.87 0.87 0.87 0.86 
  Father INT Method Factor Loadings 
        Father INT Parcel 1 0.78 0.91 0.77 0.75
    Father INT Parcel 2 0.69 0.86 0.71 0.71 
Externalizing Factor Loadings 
      Reference Factor 
        Mother EXT Parcel 1 0.94 0.95 0.93 0.91
    Mother EXT Parcel 2 0.87 0.86 0.84 0.84 
    Teacher EXT Parcel 1 0.35 0.35 0.35 0.35 
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    Teacher EXT Parcel 2 0.33 0.33 0.33 0.32 
    Father EXT Parcel 1 0.50 0.51 0.53 0.51 
    Father EXT Parcel 2 0.47 0.48 0.50 0.52 
  Teacher EXT Method Factor Loadings 
        Teacher EXT Parcel 1 0.91 0.75 0.92 0.92
    Teacher EXT Parcel 2 0.85 0.71 0.86 0.84 
  Father EXT Method Factor Loadings 
        Father EXT Parcel 1 0.70 0.71 0.74 0.71
    Father EXT Parcel 2 0.65 0.66 0.70 0.72 
Note. All loadings significant at p < .001. 
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Table 11 
Standardized Factor Loadings for Constrained Multigroup Model, Teacher Reference 
  Time 1 Time 2 Time 3 Time 4 
Internalizing Factor Loadings 
      Reference Factor 
        Teacher INT Parcel 1 0.90 0.90 0.90 0.94
    Teacher INT Parcel 2 0.88 0.88 0.87 0.87 
    Mother INT Parcel 1 0.16 0.16 0.16 0.16 
    Mother INT Parcel 2 0.15 0.15 0.14 0.14 
    Father INT Parcel 1 0.22 0.21 0.22 0.21 
    Father INT Parcel 2 0.19 0.20 0.20 0.20 
  Mother INT Method Factor Loadings 
        Mother INT Parcel 1 0.92 0.93 0.94 0.91
    Mother INT Parcel 2 0.83 0.84 0.79 0.79 
  Father INT Method Factor Loadings 
        Father INT Parcel 1 0.92 0.89 0.91 0.88
    Father INT Parcel 2 0.81 0.84 0.84 0.83 
Externalizing Factor Loadings 
      Reference Factor 
        Teacher EXT Parcel 1 0.97 0.97 0.98 0.98
    Teacher EXT Parcel 2 0.91 0.92 0.92 0.90 
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    Mother EXT Parcel 1 0.36 0.36 0.35 0.35 
    Mother EXT Parcel 2 0.34 0.33 0.32 0.33 
    Father EXT Parcel 1 0.31 0.32 0.33 0.32 
    Father EXT Parcel 2 0.30 0.30 0.32 0.33 
  Mother EXT Method Factor Loadings 
        Mother EXT Parcel 1 0.87 0.87 0.85 0.84
    Mother EXT Parcel 2 0.81 0.80 0.78 0.78 
  Father EXT Method Factor Loadings 
        Father EXT Parcel 1 0.80 0.81 0.85 0.82
    Father EXT Parcel 2 0.76 0.77 0.81 0.83 
Note.  All loadings significant at p < .001. 
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Table 12 
Correlations Among Latent Variables in the Constrained Multigroup Model 
    1 2 3 4 5 6 
1 Mother INT 1.00 .59     
2 Mother EXT .66 1.00     
3 Teacher INT   1.00 .46 .14 .05 
4 Teacher EXT   .41 1.00 −.05 .15 
5 Father INT .55 .40   1.00 .63 
6 Father EXT .32 .54   .66 1.00 
Note. Mother reference is above the main diagonal and teacher reference is below the 
main diagonal. Correlations involving the reference factor are underlined. Correlations 
significant at p < .05 are in bold. All correlations among the reference factors and the 
method factors are constrained to zero. This model uses data from T1 through T4, with 
all correlations constrained to be equal across time. 
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Table 13  
Standardized Factor Loadings for Essentially Tau-Equivalent CT-C(M−1) Model at T4 
 
Mother Reference 
 
Teacher Reference 
 λ SE p   λ SE p 
Internalizing Factor Loadings 
         Reference Factor 
           Mother INT Parcel 1 0.96 0.02 < .001
 
0.24 0.08 0.002
    Mother INT Parcel 2 0.83 0.03 < .001 
 
0.20 0.07 0.002 
    Teacher INT Parcel 1 0.27 0.09 0.002 
 
0.95 0.03 < .001 
    Teacher INT Parcel 2 0.25 0.08 0.002 
 
0.88 0.03 < .001 
    Father INT Parcel 1 0.48 0.08 < .001 
 
0.15 0.09 0.088 
    Father INT Parcel 2 0.46 0.08 < .001 
 
0.14 0.08 0.086 
    Child INT Parcel 1 0.44 0.06 < .001 
 
0.32 0.08 < .001 
    Child INT Parcel 2 0.37 0.06 < .001 
 
0.26 0.07 < .001 
  Teacher INT Method Factor Loadings 
           Teacher INT Parcel 1 0.91 0.03 < .001
        Teacher INT Parcel 2 0.85 0.03 < .001 
      Mother INT Method Factor Loadings 
           Mother INT Parcel 1 
    
0.93 0.03 < .001
    Mother INT Parcel 2 
    
0.80 0.03 < .001 
  Father INT Method Factor Loadings 
           Father INT Parcel 1 0.73 0.06 < .001
 
0.87 0.03 < .001
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    Father INT Parcel 2 0.69 0.05 < .001 
 
0.83 0.04 < .001 
  Child INT Method Factor Loadings 
           Child INT Parcel 1 0.81 0.04 < .001
 
0.87 0.04 < .001
    Child INT Parcel 2 0.68 0.04 < .001 
 
0.70 0.04 < .001 
Externalizing Factor Loadings 
         Reference Factor 
           Mother EXT Parcel 1 0.92 0.02 < .001
 
0.37 0.07 < .001
    Mother EXT Parcel 2 0.88 0.03 < .001 
 
0.36 0.07 < .001 
    Teacher EXT Parcel 1 0.39 0.08 < .001 
 
0.97 0.02 < .001 
    Teacher EXT Parcel 2 0.36 0.07 < .001 
 
0.89 0.02 < .001 
    Father EXT Parcel 1 0.57 0.07 < .001 
 
0.29 0.08 < .001 
    Father EXT Parcel 2 0.61 0.07 < .001 
 
0.31 0.09 < .001 
    Child EXT Parcel 1 0.36 0.07 < .001 
 
0.36 0.07 < .001 
    Child EXT Parcel 2 0.36 0.07 < .001 
 
0.36 0.07 < .001 
  Mother EXT Method Factor Loadings 
           Mother EXT Parcel 1 
    
0.84 0.04 < .001
    Mother EXT Parcel 2 
    
0.81 0.03 < .001 
  Teacher EXT Method Factor Loadings 
           Teacher EXT Parcel 1 0.88 0.04 < .001
        Teacher EXT Parcel 2 0.82 0.04 < .001 
      Father EXT Method Factor Loadings 
           Father EXT Parcel 1 0.65 0.06 < .001
 
0.83 0.04 < .001
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    Father EXT Parcel 2 0.68 0.06 < .001 
 
0.86 0.04 < .001 
  Child EXT Method Factor Loadings 
           Child EXT Parcel 1 0.82 0.04 < .001
 
0.80 0.04 < .001
    Child EXT Parcel 2 0.82 0.04 < .001 
 
0.82 0.04 < .001 
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Table 14 
Latent Variable Correlations for Essentially Tau-Equivalent CT-C(M−1) Model at T4 
    1 2 3 4 5 6 7 8 
1 Mother INT 1.00 .56 
      2 Mother EXT .62 1.00 
      3 Teacher INT 
  
1.00 .41 −.09 −.12 .29 .21
4 Teacher EXT 
  
.35 1.00 −.15 .07 .24 .37 
5 Father INT .58 .47
  
1.00 .48 .25 −.09 
6 Father EXT .38 .66 
  
.59 1.00 .15 .28 
7 Child INT .32 .23 
  
.42 .27 1.00 .62 
8 Child EXT −.06 .27   .00 .39 .52 1.00 
Note. Mother reference is above the main diagonal and teacher reference is below the 
main diagonal. Correlations involving the reference factor are underlined. Correlations 
significant at p < .05 are in bold. All correlations among the reference factors and the 
method factors are constrained to zero.  
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Table 15 
Correlations between Mothers’ Reports of INT/EXT and Temperament and Parenting Variables 
    INT   EXT 
    T1 T2 T3 T4 
 
T1 T2 T3 T4 
Parent-report Temperament 
         
 
Shyness .30 .28 .24 .22 
 
.02 .10 −.01 .02 
 
Impulsivity −.18 −.08 −.13 −.07 
 
.36 .26 .29 .40 
 
Anger .30 .42 .26 .35 
 
.51 .51 .42 .49 
 
Fear .21 .38 .23 .27 
 
.03 .13 .00 .19 
 
Inhibitory Control −.15 −.25 −.14 −.20 
 
−.57 −.52 −.47 −.53 
 
Attention Focusing −.09 −.20 −.15 −.19 
 
−.42 −.31 −.36 −.38 
Teacher-report Temperament 
         
 
Shyness .05 .16 .07 .20 
 
−.12 −.03 −.07 −.06 
 
Impulsivity .07 −.01 .03 −.06 
 
.37 .27 .28 .17 
 
Anger .11 .17 .04 .06 
 
.27 .23 .25 .18 
  
1
3
4
 
 
Inhibitory Control −.21 −.18 −.19 −.09 
 
−.46 −.41 −.40 −.22 
 
Attention Focusing −.19 −.17 −.17 −.14 
 
−.35 −.29 −.31 −.14 
Observed Parenting Measures 
         
 
Mutually Responsive Orientation .11 .02 .02 −.09 
 
−.19 −.20 −.19 −.21 
 Parental Warmth .05 .01 −.08 −.01  −.12 −.19 −.23 −.15 
Note. Bold = p < .05. Italic = p < .10.  
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Table 16 
Correlations between Fathers’ Reports of INT/EXT and Temperament and Parenting Variables 
    INT   EXT 
  
T1 T2 T3 T4 
 
T1 T2 T3 T4 
Parent-report Temperament 
         
 
Shyness .30 .18 .15 .11 
 
.10 −.06 −.03 .07 
 
Impulsivity −.09 −.19 −.06 .02 
 
.29 .18 .21 .19 
 
Anger .31 .19 .14 .33 
 
.51 .34 .34 .36 
 
Fear .28 .28 .15 .14 
 
.19 .13 −.10 −.03 
 
Inhibitory Control −.16 .01 −.03 −.16 
 
−.50 −.20 −.25 −.26 
 
Attention Focusing −.03 .03 .02 .01 
 
−.24 −.09 −.11 −.13 
Teacher-report Temperament 
         
 
Shyness .00 .02 .08 .13 
 
−.05 −.13 −.08 .02 
 
Impulsivity .04 −.04 −.07 −.16 
 
.23 .15 .16 −.03 
 
Anger .17 .08 .16 .10 
 
.31 .11 .13 −.03 
  
1
3
6
 
 
Inhibitory Control −.15 −.04 −.03 −.07 
 
−.45 −.22 −.24 −.10 
 
Attention Focusing −.14 −.02 .02 −.06 
 
−.31 −.09 −.11 −.05 
Observed Parenting Measures 
         
 
Mutually Responsive Orientation −.04 −.02 −.17 −.04 
 
−.23 −.20 −.19 −.07 
 Parental Warmth −.05 .10 .03 .04  −.16 −.01 .07 −.01 
Note. Bold = p < .05. Italic = p < .10.  
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Table 17 
Correlations between Teachers’ Reports of INT/EXT and Temperament and Parenting Variables 
    INT   EXT 
    T1 T2 T3 T4 
 
T1 T2 T3 T4 
Parent-report Temperament 
         
 
Shyness .00 .01 .01 −.23 
 
−.28 −.21 −.15 −.29 
 
Impulsivity .08 .01 −.04 .17 
 
.47 .38 .30 .50 
 
Anger .14 .09 −.03 .05 
 
.27 .20 .15 .16 
 
Fear .03 −.03 .05 .02 
 
−.05 −.10 −.02 −.09 
 
Inhibitory Control −.12 −.05 .13 −.11 
 
−.47 −.28 −.22 −.47 
 
Attention Focusing −.06 −.08 .09 −.09 
 
−.27 −.31 −.25 −.37 
Teacher-report Temperament 
         
 
Shyness .17 .15 .15 −.01 
 
−.23 −.16 −.06 −.28 
 
Impulsivity −.03 .00 −.11 .11 
 
.55 .39 .28 .45 
 
Anger .28 .14 .09 .21 
 
.52 .28 .29 .21 
  
1
3
8
 
 
Inhibitory Control −.12 −.13 −.09 −.18 
 
−.56 −.44 −.43 −.33 
 
Attention Focusing −.02 −.17 −.09 −.21 
 
−.32 −.36 −.38 −.19 
Observed Parenting Measures 
         
 
Mutually Responsive Orientation −.23 −.16 −.07 −.23 
 
−.25 −.25 −.17 −.23 
 Parental Warmth −.04 −.11 −.11 −.04  −.19 −.12 −.14 −.18 
Note. Bold = p < .05. Italic = p < .10. 
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Table 18 
Bayesian Information Criterion (BIC) for Longitudinal Latent Profile Models 
  Mother Father Teacher 
Classes EXT INT EXT INT EXT INT 
3 −74.32 −87.92 −163.96 −118.30 250.50 −259.39 
4 −100.19 −103.89 −164.18 
 
216.20 −268.04 
5 −115.87 −117.63 −162.69 
 
189.65 −286.97 
6 
 
−120.57 −149.75 
 
158.90 −290.00 
7 
 
−108.11 −139.58 
 
132.03 
 8    −124.94  122.49  
Note. The BIC for the best fitting model is shown in bold. Empty cells indicate models 
for which there were estimation problems. 
  
1
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Table 19  
Latent Growth Curve Models for Mothers’ Reports of EXT and INT 
 
EXT INT 
 
Unstandardized Standardized Unstandardized Standardized 
Means 
      Intercept 0.485 
 
0.361 
   Linear Slope −0.090 
 
−0.015 
   Quadratic Slope 0.016 
   Variances and Covariances 
      Intercept 0.068
 
0.042
   Linear Slope 0.003 
 
0.004 
   Intercept-Linear Slope −0.008 −0.598 −0.005 −0.335
Residual Variances 
      Time 1 .021 0.239 .022 0.347
  Time 2 .021 0.283 .022 0.374 
  Time 3 .021 0.317 .022 0.350 
  
1
4
1
 
  Time 4 .021 0.328 .022 0.292 
Fit Statistics 
      Model χ2 (DF = 7) = 8.135, p = .321 (DF = 8) = 4.686, p = .791 
  RMSEA 0.028 0.000 
  RMSEA 90% CI [0.000, 0.093] [0.000, 0.053] 
  CFI 0.979 1.000 
  SRMR 0.049 0.040 
Note. Bold = p < .05. Italic = p < .10. Underline = residual variances constrained to be equal.  
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Table 20 
Latent Growth Curve Models for Fathers’ Reports of EXT and INT 
  EXT INT 
  Unstandardized Standardized Unstandardized Standardized 
Means 
      Intercept 0.376 
 
0.262 
   Linear Slope -0.061 
 
0.004 
   Quadratic Slope 0.015 
   Variances and Covariances 
      Intercept 0.034
 
0.040
   Linear Slope 
  
0.005 
   Intercept-Linear 
  
-0.008 -0.546
Residual Variances 
      Time 1 0.022 0.386 0.190 0.322
  Time 2 0.022 0.386 0.190 0.392 
  Time 3 0.022 0.386 0.190 0.393 
  
1
4
3
 
  Time 4 0.022 0.386 0.003 0.080 
Correlated Residuals 
      Time1-Time2 -0.003 -0.140
    Time2-Time3 0.013 0.623 
    Time3-Time4 0.009 0.396 
  Fit Statistics 
      Model χ2 (DF = 6) = 6.867, p = .333 (DF = 7) = 7.171, p = .411 
  RMSEA 0.030 0.012 
  RMSEA 90% CI [0.000, 0.108] [0.000, 0.097] 
  CFI 0.971 0.990 
  SRMR 0.086 0.057 
Note. Bold = p < .05. Underline = residual variances constrained to be equal.  
  
  
1
4
4
 
Table 21 
Latent Growth Curve Models for Teachers’ Reports of EXT and INT 
  EXT INT 
  Unstandardized Standardized Unstandardized Standardized 
Means 
      Intercept 0.321 
 
0.201 
   Linear Slope -0.040 
   Variances and Covariances 
      Intercept 0.049
 
0.008
 Residual Variances 
      Time 1 0.850 0.636 0.030 0.786
  Time 2 0.820 0.626 0.051 0.862 
  Time 3 0.500 0.507 0.030 0.786 
  Time 4 0.290 0.377 0.030 0.786 
Correlated Residuals 
      Time1-Time2 0.170 0.209
  
  
1
4
5
 
  Time2-Time3 0.019 0.297 
    Time3-Time4 -0.019 -0.503 
  Fit Statistics 
      Model χ2 (DF = 4) = 3.028, p = .553 (DF = 10) = 13.634, p = .190 
  RMSEA 0.000 0.042 
  RMSEA 90% CI [0.000, 0.093] [0.000, 0.093] 
  CFI 1.000 
   SRMR 0.270 0.088 
Note. Bold = p < .05. Italic = p < .10. Underline = residual variances constrained to be equal.  
  
  
1
4
6
 
Table 22 
Prediction of Latent Growth Parameters from Temperament Variables 
  Mother EXT 
  Parent Report for Temperament   Teacher Report for Temperament 
  Intercept 
 
Slope 
 
Intercept 
 
Slope 
  b z p 
 
b z p 
 
b z p 
 
b z P 
AF −0.13 −5.37 < .001 
 
0.01 0.76 0.449 
 
−0.08 −4.37 < .001 
 
0.01 2.00 0.045 
IC −0.18 −8.44 < .001 
 
0.01 1.40 0.162 
 
−0.12 −6.49 < .001 
 
0.02 2.69 0.007 
Impulsivity 0.35 5.32 < .001 
 
−0.05 −0.29 0.771 
 
0.08 4.48 < .001 
 
−0.02 −2.36 0.018 
Shyness 0.01 0.66 0.509 
 
0.00 −0.71 0.477 
 
−0.02 −1.46 0.145 
 
0.00 0.68 0.500 
Anger 0.16 8.49 < .001 
 
−0.01 −1.64 0.102 
 
0.06 3.46 0.001 
 
0.00 −0.77 0.441 
Fear 0.02 0.90 0.368 
 
0.01 0.85 0.395 
          Mother INT 
AF −0.03 −1.24 0.215 
 
−0.02 −1.56 0.119 
 
−0.04 −2.48 0.013 
 
0.00 −0.02 0.987 
IC −0.05 −2.69 0.007 
 
−0.01 −0.58 0.562 
 
−0.05 −2.87 0.004 
 
0.00 0.51 0.613 
Impulsivity −0.05 −2.25 0.024 
 
0.01 1.20 0.232 
 
0.01 0.84 0.399 
 
−0.01 −0.94 0.346 
  
1
4
7
 
Shyness 0.06 4.33 < .001 
 
−0.01 −1.42 0.157 
 
0.01 0.80 0.426 
 
0.01 0.96 0.335 
Anger 0.09 4.59 < .001 
 
0.00 −0.02 0.982 
 
0.03 1.75 0.080 
 
0.00 −0.34 0.731 
Fear 0.08 4.40 < .001 
 
0.00 −0.10 0.918 
          Father EXT 
AF −0.07 −3.26 0.001 
     
−0.04 −2.26 0.024 
    IC −0.10 −5.25 < .001 
     
−0.07 −4.20 < .001 
    Impulsivity 0.08 3.79 < .001 
     
0.04 2.34 0.019 
    Shyness 0.00 0.11 0.915 
     
−0.02 −1.18 0.238 
    Anger 0.11 6.76 < .001 
     
0.04 2.52 0.012 
    Fear 0.03 1.65 0.099 
              Father INT 
AF −0.05 −0.50 0.620 
 
−0.01 −0.06 0.956 
 
−0.02 −1.22 0.223 
 
0.00 0.52 0.604 
IC −0.04 −1.95 0.052 
 
0.00 −0.34 0.734 
 
−0.04 −2.08 0.038 
 
0.00 0.51 0.609 
Impulsivity −0.03 −1.04 0.300 
 
0.02 1.52 0.129 
 
0.02 1.17 0.242 
 
−0.01 −1.54 0.124 
Shyness 0.04 2.24 0.025 
 
−0.01 −1.57 0.116 
 
−0.05 −0.34 0.731 
 
0.01 0.87 0.387 
Anger 0.07 2.69 0.007 
 
0.00 −0.34 0.731 
 
0.03 2.32 0.021 
 
0.00 −0.29 0.770 
  
1
4
8
 
Fear 0.07 3.56 < .001 
 
−0.01 −1.50 0.133 
          Teacher EXT 
AF −0.10 −3.67 < .001 
 
0.01 0.60 0.548 
 
−0.11 −4.99 < .001 
 
0.02 2.72 0.007 
IC −0.15 −5.58 < .001 
 
0.02 2.03 0.043 
 
−0.19 9.73 < .001 
 
0.04 5.01 < .001 
Impulsivity 0.19 7.20 < .001 
 
−0.02 −2.02 0.044 
 
0.16 9.31 < .001 
 
−0.03 −3.68 < .001 
Shyness −0.07 −3.73 < .001 
 
0.01 1.59 0.112 
 
−0.06 −3.27 0.001 
 
0.00 0.46 0.647 
Anger 0.10 4.04 < .001 
 
−0.02 −2.51 0.012 
 
0.13 7.51 < .001 
 
−0.03 −4.78 < .001 
Fear −0.01 −0.58 0.560 
 
0.00 0.51 0.610 
          Teacher INT 
AF −0.01 −0.43 0.669 
     
−0.02 −2.07 0.039 
    IC −0.01 −0.78 0.435 
     
−0.02 −2.74 0.006 
    Impulsivity 0.01 1.15 0.250 
     
0.00 −0.35 0.724 
    Shyness −0.01 −1.00 0.318 
     
0.02 2.04 0.041 
    Anger 0.02 1.42 0.154 
     
0.03 4.01 < .001 
    Fear 0.01 0.65 0.513                
Note. AF = Attention Focusing. IC = Inhibitory Control. Bold = significant at α´ = .005. All models control for age and sex.
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Table 23 
Prediction of Latent Growth Parameters from Parenting Variables 
  Intercept 
 
Slope 
  b z p 
 
b z p 
 
Mother EXT 
Parental Warmth −0.05 −2.19 0.029 
 
0.00 −0.32 0.746 
Mutually Responsive Orientation −0.07 −3.11 0.002 
 
0.00 0.60 0.546 
  Mother INT 
Parental Warmth 0.08 1.07 0.283 
 
−0.16 −1.36 0.175 
Mutually Responsive Orientation 0.03 2.07 0.039 
 
−0.02 −2.24 0.025 
  Father EXT 
Parental Warmth −0.03 −1.71 0.088 
    Mutually Responsive Orientation −0.06 −3.12 0.002 
      Father INT 
Parental Warmth 0.00 0.05 0.962 
 
0.00 0.32 0.752 
Mutually Responsive Orientation −0.01 −0.63 0.527 
 
0.00 −0.38 0.707 
  Teacher EXT 
Parental Warmth −0.09 −3.74 < .001 
 
0.01 1.47 0.142 
Mutually Responsive Orientation −0.10 −3.84 < .001 
 
0.01 0.83 0.408 
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  Teacher INT 
Parental Warmth −0.02 −1.74 0.082 
    Mutually Responsive Orientation −0.04 −3.34 0.001         
Note. Bold = significant at α´ = .025. All models control for age and sex.  
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Table 24 
Standardized Mediation Estimates Predicting Latent Growth Intercepts 
 
Parent Report of  
Inhibitory Control   
Teacher Report of  
Inhibitory Control 
 β z p 
 
β z p 
  Mothers' Reports of EXT 
Direct Effect  −0.05 −0.62 0.532 
 
−0.11 −1.34 0.180 
Indirect Effect  −0.19 −4.16 < .001  −0.12 −2.91 0.004 
  Fathers' Reports of EXT 
Direct Effect −0.19 −2.16 0.031 
 
−0.22 −2.34 0.019 
Indirect Effect −0.13 −3.39 0.001  −0.09 −2.48 0.013 
  Teachers' Reports of EXT 
Direct Effect −0.23 −2.74 0.006 
 
−0.23 −3.25 0.001 
Indirect Effect −0.12 −3.06 0.002  −0.14 −3.03 0.002 
  Mothers' Reports of INT 
Direct Effect 0.21 3.22 0.001 
    Indirect Effect −0.09 −2.74 0.006     
  Teachers' Reports of INT 
Direct Effect 
    
−0.37 −3.58 < .001 
Indirect Effect     −0.05 −1.37 0.170 
  
 152 
Table 25 
Bayesian Information Criterion (BIC) for Latent Profile Models at T1 and T2 
  Teacher Mother Father 
Classes T1 T2 T1 T2 T1 T2 
3 −156.40 −28.23 −14.84 −208.42 
 
−179.12 
4 −270.45 −132.07 −48.66 −239.91 
 
−205.61 
5 −322.65 −182.92 −91.84 −251.06 
  6 −352.47 −217.34 −117.49 −253.10 
  7 
  
−112.60 −251.95 
  8         
Note. The BIC for the best fitting model is shown in bold. Empty cells indicate models 
for which there were estimation problems. 
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Table 26 
Descriptive Statistics for T Scores for Latent Classes at T1 
T Scores for Mother Latent Class Model  
      EXT   INT 
  N 
 
Mean SD Range 
 
Mean SD Range 
Class 1 79 
 
47.81 5.20 35-58 
 
50.76 7.65 33-63 
Class 2 21 
 
55.10 6.81 41-65 
 
70.24 2.59 66-75 
Class 3 65 
 
63.06 4.16 55-72 
 
57.86 5.99 39-70 
Class 4  11 
 
77.45 2.11 75-81 
 
66.64 4.92 61-75 
Class 5 19  70.42 2.80 65-74  71.89 4.01 65-78 
Class 6 4 
 
76.25 3.86 74-82 
 
85.75 3.77 81-90 
T Scores for Teacher Latent Class Model 
      EXT   INT 
  N 
 
Mean SD Range 
 
Mean SD Range 
Class 1 103 
 
48.61 6.75 39-60 
 
47.87 6.72 36-60 
Class 2 21 
 
52.95 4.68 42-59 
 
63.57 3.01 60-70 
Class 3 36 
 
62.08 2.80 57-68 
 
53.03 6.32 43-63 
Class 4  14 
 
71.50 5.45 66-84 
 
52.00 7.94 36-66 
Class 5 8  63.50 4.87 59-72  68.63 3.89 64-76 
Class 6 6 
 
79.50 7.84 71-92 
 
78.17 3.43 73-83 
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Table 27 
Latent Transition Probabilities for Teacher’s Reports at T1 and T2 
 
Class at T2 
Class at T1 1 2 3 4 5 6 
1 0.67 0.17 0.10 0.05 0.00 0.01 
2 0.40 0.41 0.10 0.00 0.10 0.00 
3 0.34 0.11 0.31 0.09 0.12 0.03 
4 0.20 0.00 0.53 0.10 0.09 0.09 
5 0.00 0.00 0.46 0.28 0.26 0.00 
6 0.33 0.00 0.00 0.67 0.00 0.00 
  
1
5
5
 
Table 28 
Multinomial Logistic Regression Odds Ratios for Latent Profile Models at T1 Using Classes 5/6 Combined as the Reference 
Category 
  
Teacher Latent Profile Model 
Classes 5/6 Combined 
 Mother Latent Profile Model 
Classes 5/6 Combined 
Predictor Informant 
vs. 
Class 1 
vs. 
Class 2 
vs. 
Class 3 
vs. 
Class 4 
 vs. 
Class 1 
vs. 
Class 2 
vs. 
Class 3 
vs. 
Class 4 
Inhibitory Control T 5.66 5.45 1.37 0.58  2.88 3.46 1.50 0.59 
 
P 3.28 2.05 1.48 0.44  4.72 4.63 1.54 0.42 
Attention Focusing T 2.12 2.18 1.10 0.77  1.84 1.64 1.11 0.96 
 
P 2.58 1.69 1.55 0.69  2.29 2.29 0.83 0.33 
Impulsivity T 0.40 0.23 1.56 3.35  0.50 0.38 0.84 1.30 
 
P 0.34 0.44 1.01 2.57  
    Shyness T 0.98 1.54 0.71 0.65  1.20 1.36 0.95 1.06 
 
P 1.13 1.18 0.78 0.48  0.68 1.42 0.65 0.83 
Anger T 0.19 0.20 0.40 0.78  0.61 0.52 0.76 1.13 
  
1
5
6
 
 
P 0.60 1.06 0.77 1.93  0.16 0.28 0.35 1.20 
  × Inhibitory Control T 0.70 0.81 1.14 0.92  0.87 1.24 0.70 1.01 
 
P 0.60 1.04 0.94 0.83  1.26 1.62 2.22 1.38 
  × Attention Focusing T 1.09 1.56 1.85 1.81  0.66 0.77 0.65 0.90 
 
P 0.72 1.02 1.29 0.96  2.53 3.38 2.85 7.05 
Fear P 0.92 0.94 0.81 0.56  0.67 1.10 0.69 0.49 
   × Inhibitory Control P 1.37 1.35 1.64 4.11  1.07 0.77 1.57 2.94 
   × Attention Focusing P 1.14 1.71 1.68 5.07  1.65 1.00 1.83 1.00 
Positive Parenting 
 
2.84 2.50 1.10 1.25  0.96 1.20 0.79 0.80 
Mutually Responsive Orientation 
 
4.53 3.72 2.16 2.60   1.05 1.37 0.65 0.46 
Note. The reference group is Class 5 and Class 6 combined into a single group. Class 1 is the low symptom class, Class 2 is 
the moderate INT class, Class 3 is the moderate EXT class, Class 4 is the high EXT class, and Classes 5 and 6 are the co-
occurring symptom classes. T = Teacher, P = Parent. Bold = p < .05. Italic = p < .10. 
  
  
1
5
7
 
Table 29 
Multinomial Logistic Regression Odds Ratios for Latent Profile Models at T1: Parental Warmth and Mutually Responsive 
Orientation Included in a Single Model 
  Teacher Latent Profile Model   Mother Latent Profile Model 
Predictor 5/6 vs. 1 5/6 vs. 2 5/6 vs. 3 5/6 vs. 4   5/6 vs. 1 5/6 vs. 2 5/6 vs. 3 5/6 vs. 4 
Positive Parenting 2.07 1.7 0.97 1.01 
 
0.95 1.08 0.93 1.19 
Mutually Responsive Orientation 4.06 3.46 2.34 2.99  1.07 1.31 0.67 0.43 
Note. The reference group is Class 5 and Class 6 combined into a single group. Class 1 is the low symptom class, Class 2 is 
the moderate INT class, Class 3 is the moderate EXT class, Class 4 is the high EXT class, and Classes 5 and 6 are the co-
occurring symptom classes. T = Teacher, P = Parent. Bold = p < .05. Italic = p < .10. 
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Figure 1 
Cross-Sectional CT-C(M−1) Model with Multiple Indicators for Each Trait-method Unit 
and Constraints for Essential Tau-Equivalence 
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Figure 2 
Longitudinal Latent Profile Analysis for Mothers’ Reports of EXT  
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Figure 3 
Longitudinal Latent Profile Analysis for Mothers’ Reports of INT 
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Figure 4 
Longitudinal Latent Profile Analysis for Fathers’ Reports of EXT  
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Figure 5 
Longitudinal Latent Profile Analysis for Fathers’ Reports of INT 
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Figure 6 
Longitudinal Latent Profile Analysis for Teachers’ Reports of EXT  
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Figure 7 
Longitudinal Latent Profile Analysis for Teachers’ Reports of INT 
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Figure 8 
Latent Growth Model Mean Trajectories for Externalizing Symptomatology 
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Figure 9 
Latent Growth Model Mean Trajectories for Internalizing Symptomatology 
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Figure 10 
Latent Class Profile for Mothers’ Reports at T1 
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Figure 11 
Latent Class Profile for Mothers’ Reports at T2 
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Figure 12 
Latent Class Profile for Teachers’ Reports at T1 
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Figure 13 
Latent Class Profile for Teachers’ Reports at T2 
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Figure 14 
Latent Class Profile for Fathers’ Reports at T2 
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Figure 15 
Latent Class Profile for Constrained Latent Transition Analysis Model for Teachers’ 
Reports at Time 1 (T1) and Time 2 (T2) 
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APPENDIX A 
 
CBCL/TRF PARCELS 
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a Not on TRF; b Not on CBCL; c Item is on the anxiety/depression and social withdrawal 
scales. 
 
Parcel 1 
 
 Aggression. 
 
1. Demands a lot of attention 
2. Destroys his/her own things 
3. Destroys things belonging to his/her family or others 
4. Easily jealous 
5. Gets in many fights 
6. Physically attacks people 
7. Showing off or clowning 
8. Stubborn, sullen, or irritable 
9. Teases a lot 
10. Threatens people 
11. Disobedient at homea 
12. Talks out of turnb 
13. Explosive and unpredictable behaviorb 
14. Demands must be met immediately, easily frustratedb 
 
 Delinquency. 
 
1. Doesn't seem to feel guilty after misbehaving 
2. Lying or cheating 
3. Prefers being with older adolescents 
4. Steals outside the home 
5. Runs away from homea 
6. Sets firesa 
 
 Anxiety/depression. 
 
1. Complains of loneliness 
2. Cries a lot 
3. Fears he/she might think or do something bad 
4. Feels he/she has to be perfect 
5. Feels or complains that no one loves him/her 
6. Feels worthless or inferior 
7. Nervous, highstrung, or tense 
8. Overly anxious to pleaseb 
9. Is afraid of making mistakesb 
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 Social withdrawal. 
 
1. Would rather be alone than with others 
2. Secretive, keeps things to self 
3. Shy or timid 
4. Stares blankly 
5. Withdrawn, doesn't get involved with others 
 
 Somatic complaints. 
 
1. Feels dizzy 
2. Overtired 
3. Aches or pains (not stomach or headaches) 
4. Nausea, feels sick 
 
Parcel 2 
 
 Aggression. 
 
1. Argues a lot 
2. Bragging, boasting 
3. Cruelty, bullying, or meanness to others 
4. Disobedient at school 
5. Screams a lot 
6. Sudden changes in mood or feelings 
7. Talks too much 
8. Temper tantrums or hot temper 
9. Unusually loud 
10. Cruelty to animalsa 
11. Defiant, talks back to staffb 
12. Disturbs other pupilsb 
13. Disrupts class disciplineb 
 
 Delinquency. 
 
1. Hangs around with others who get in trouble 
2. Swearing or obscene language 
3. Truancy, skips school 
4. Steals at homea 
5. Vandalisma 
6. Tardy to school or classb 
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 Anxiety/depression. 
 
1. Feels others are out to get him/her 
2. Too fearful or anxious 
3. Feels too guilty 
4. Self-conscious or easily embarrassed 
5. Suspicious 
6. Unhappy, sad, or depressedc 
7. Worries 
8. Overconforms to rulesb 
9. Feels hurt when criticizedb 
 
 Social withdrawal. 
 
1. Sulks a lot 
2. Underactive, slow moving, or lacks energy 
3. Unhappy, sad, or depressed* 
4. Refuses to talk 
 
 Somatic complaints. 
 
1. Headaches 
2. Problems with eyes (not if corrected by glasses) 
3. Rashes or other skin problems 
4. Stomachaches or cramps 
5. Vomiting, throwing up 
